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TWO ENGINEERS IN THE CAB. 

The time has certainly come for a protest against 
a certain type of locomotive, or rather against the 
present way of manning such locomotives, which con- 
stitutes a grave peril to the passengers on certain 
railroads, We refer to what is popularly known as 
the “Mother Hubbard” type, in which there are 
two cabs widely separated; one for the engineer, 
and the other for the fireman. The engineer's 
cab is located at about the mid-length of the boiler, 
and the fireman's cab or platform is in the usual 
position at the rear of the boiler. The only means 
of access to the engineer’s cab, which is entirely in- 
closed, is by a narrow running board, reaching to the 
fireman's platform. The firebox is so wide that when 
the fireman is attending to his duties the engineer is 
practically shut off from his sight. When we remem- 
ber that on many of the best managed roads there is 
a strict law that the fireman shall check off the sig- 
nals with the engineer, we can see that, on the face 
of it, this separation of the two men intr an 
element of risk in the misinterpretation of Renals. 
But, over and above this is the far more serious risk 
that the engineer may be suddenly taken sick, or even 
stricken down in death by apoplexy or heart failure. 
Cases of the death of the engineer through heart fail- 
ure or through being hit when leaning out of the 
cab have happened of late years with inexplicable 
frequency, and the last case of this kind, which oc- 
curred in the middle of last month, strikingly illus- 
trates the dangers inherent in this formyof engine. 
A “Chicago Limited” train, drawn by ay locomotive 
of the “Mother Hubbard” type, was running at high 
epeed in the night time, when the engineer suddenly 
fell dead in the cab, the fireman being in complete 
ignorance that anything was wrong. The tragedy was 
discovered only when the train ran at full speed 
through a station at which it should have stopped, 
noticing which, the fireman climbed into the cab, 
where he found the lifeless body of the engineer and 
brought the train to a stop. The type of locomo- 
tive referred to is a popular one on some lines, and 
it is an excellent design for the conditions under 
which it has to work. It has the one defect brought 
out by the above and similar incidents, the clear 
remedy for which is to place two men at all times in 
the cab. 

a He 


COMPARISON OF TURBINES AND RECIPROCATING 
MARINE ENGINES IN SERVICE. 

The Midland Railway Company has recently been 
in a position to gather what is undoubtedly the most 
valuable comparative data as yet secured, as to the 
relative performance of turbine and reciprocating en- 
gines when used in commercial service. The company 
recently built for their Irish and Isle of Man service 
four steamers, which were identical in everything but 
their motive power. This, in the case of two of them, 
the “Antrim” and “Donegal,” consisted of reciprocat- 
ing engines, and in the case of the others, the “Lon- 
donderry” and the “Manxman,” consisted of Parsons: 
turbines. Of the two turbine boats, the “Manxman” 
was provided with turbines of 25 per cent more power 
than those on the “Londonderry.” By the terms of the 
contract the vessels were to maintain 20 knots per 
hour with two double-ended boilers under steam, and 
on the trial the “Antrim” under these conditions 
showed 20.6 knots, the “Londonderry” 21.6 knots, and 
the “Manxman” 22.65 knots per hour. With all the 
boilers in use, the respective speeds were 21.86, 22.36, 
and 23.12 knots per hour. During the trials the de- 
crease In water consumption in the case of the “Lon- 
donderry” amounted to 8 per cent, and of the “Manx- 
man” to 14 per cent, as compared with the two re- 
ciprocating-engine boats. It follows that there was a 


corresponding decrease in coal consumption by the - 


turbine boats, the “Manxman” making 20.3 knots on 
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the same amount of fuel that was burned by the “An- 
trim” when making 19.5 knots. There was a great 
economy in the amount of lubricating oil consumed, 
which in each turbine steamer amounted to 5 gallons 
per single trip. This again resulted in further econ- 
omy, by the reduction of the staff in the engine room 
from four greasers to two. To these advantages must 
be added the almost complete absence of vibration. 
Furthermore, in the whole period of service the tur- 
bines have cost practically nothing for upkeep. There 
is a saving in the weight of the hull in the turbine 
steamers of about 30 tons, and in the weight of the 
engines, shafting, and propellers, of 85 tons. These 
two items together represent a saving of 115 tons, or 
6 per cent of the weight of the steamer when running 
light. 
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PANAMA CANAL IN FOUR YEARS, 

Among the many engineers who have made a care- 
ful study of the Panama Canal problem, there is none 
that has so intimate a knowledge of its purely engi- 
neering features as M, Bunau-Varilla, who was for 
several years chief engineer of the late French Panama 
Canal Company. It is a fact that most of the later 
survey work and tentative plans of the Panama Canal 
that have been executed since the United States be- 
came interested as a probable purchaser of the prop- 
erty are based upon and include the very exhaustive 
engineering data that were obtained by the engineers 
of the old Panama company. That the former chief 
engineer maintains his qualification to speak with 
authority on this great question is shown by the in- 
variable good judgment and sound engineering sense 
that have marked all of his published articles or 
spoken suggestions on the Panama Canal qiestion. 

The latest plan suggested by Bunau-Varilla, and re- 
cently laid before the President and before the Inter- 
national Board of Engineers, has so many features to 
recommend it, and is such a happy compromise of 
widely diverging schemes for canal construction, that 
we look to see it adopted unless some serious engineer- 
ing difficulties, not anticipated by the former chief 
engineer, should present themselves. As matters stand, 
opinion is divided as to whether a sea-level canal 
should be built or one with locks; that is to say, 
whether the canal should have a summit level at 30, 
60, or 90 feet, or be boldly cut through at tide level 
from ocean to ocean. The 90-foot level scheme is that 
of the original French company, and it has received 
the indorsement of an international board of engineers 
of high standing. The sea-level scheme, due originaily 
to De Lesseps, was first seriously revived by the late 
Chief BPngineer Wallace, who now appears to have 
based his calculations upon data which gave too opti- 
mistic an estimate. There can be but little doubt that 
Mr. Wallace's statements as to the low cost and short 
time in which the sea-level canal can be cut through 
must be taken with very grave reserve. At the same 
time there can be no doubt that the idea of the United 
States opening the canal at sea level has taken a strong 
hold upon the imagination, if not upon the judgmeni, 
of a large number of members of Congress, and of the 
people of the United States as a whole. If there shou!d 
eventually be a consensus of expert opinion among the 
engineers that a sea-level canal can be built within a 
reasonable time and at a not too heavy cost, it will be 
found that the nation stands ready to indorse it. 

Judging from the start that we have made in this 
great matter, it seems to be very certain that the im- 
mediate digging of a sea-level canal will require a 
length of time and an expenditure of money that will 
be prohibitive. On the other hand, if the original 
Panama Canal company’s plan for a 90-foot level, but 
with an enlarged prism and longer and deeper locks, 
be adopted, it becomes a question, in view of the rapid 
increase in the size of ships and the bewildering growth 
and magnitude of the world’s shipping, whether the 
construction of a canal with locks upon dimensions and 
by methods that prohibited any future enlargement or 
change would not be a short-sighted policy that might 
eventually lay a heavy restraining hand upon the 
future development of traffic by this great waterway. 

As a compromise between these two plans the sug- 
gestion offered by M. Bunau-Varilla is very timely, 
and should it be approved by the International Board 
of Engineers, it would prove to be an admirable solu- 
tion of the difficulty. He proposes to build a canal on 
the location which would be chosen if it were to be 
cut through at sea level, but to plan the various levels 
and locate the different locks with a strict view to se- 
curing the earliest possible opening of the canal; an 
event which, he believes, could be accomplished, if his 
suggestions are followed, within four years’ time. The 
broad principle upon which he would proceed would 
be that of so accommodating the plans of the canal 
to the topographical features. of the Isthmus that its 
opening could take place within the least possible time. 
Commencing with the Culebra cut, which is the deter- 
mining factor, he points out that already the mountain 
has been cut down from 300 feet above sea level to 
150 feet. He would place the summit level of the canal 
ot 130 feet, cutting it to provide a uniform depth of 
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35 feet throughout. Descent to tide level would be 
made by eight locks, four on the Pacific and four on 
the Atlantic side; and it is because of the compaia- 
tively small amount of excavation that would have to 
be done, that he estimates that a canal built on these 
lines could be opened for navigation within four years. 

Although the 130-foot level canal would have a 
capacity far larger than the traffic that would immedi- 
ately seek the new waterway, it would be considered 
as temporary and as serving its purpose merely while 
the work of cutting down the various lock-levels to 
tide level was being carried on. The proposed plans 
provide for carrying on this further work of excava- 
tion without in the least interfering with the existing 
traffic. This is rendered possible by carrying the ma- 
sonry of the locks down to tide level, an arrangement 
which would permit of the upper portions of the locks 
being removed to keep pace with the gradual lowering 
of the summit level, It is estimated that the work of 
transforming a lock canal with 130-foot summit level 
into a sea-level canal would occupy a period of from 
five to seven years, the time varying according to the 
bottom width determined upon for the canal. If the 
bottom width were 150 feet, five years would suffice, 
and seven years if the bottom width adopted were 300 
feet. Finally, according to this French engineer’s esti- 
mate, the change from a lock to a sea-level canal can 
be made without incurring a greater cost of excava- 
tion per unit than would result in the immediate exca- 
vation of the sea-level canal as at present proposed. 

a ee ee 
RECENT ADVANCES IN SELECTIVE WIRELESS 
TELEGRAPHY. 

Early in the experimental struggles of wireless 
telegraphy it was found that the parabolic reflector as 
a means for directing messages would have to be aban- 
doned, since the power of the waves was so greatly cut 
down as to render it useless for commercial purposes, 
yet it was evident that without selectivity the field of 
the new art would be greatly circumscribed. Conse- 
quently, since those historic days many schemes have 
been proposed for accomplishing the desired result, 
ranging from the transmission of waves unidirection- 
ally as cited, to the propagation of waves of predeter- 
mined length and which would act only on a receptor 
tuned to receive them. 

One of the earliest devices for carrying out the first 
method was designed by M. Emile Guarini Foresio 
and consisted of inclosing the sending and receiving 
aerial wires in slotted sheaths with their openings fac- 
ing each other, when the waves emitted by the one 
would be projected only in the direction of the other 
or complementary wire, while the sheath inclosing the 
latter would reflect such waves coming from all other 
directions, preventing them from impinging on the 
aerial proper, or if oscillations were set up in the 
sheath, the energy would be conducted to the earth 
and there dissipated. While experimentally possible, 
this method did not fulfill the exacting conditions re- 
quired in practice with any marked degree of success, 
for, as in the earlier Marconi apparatus, there was an 
exceeding loss of energy and its usefulness was greatly 
limited by the restricted aes of the field it would 
cover. ” 

A marked advance in sending wireless messages in a 
given direction has been brought out in Italy by Ales- 
sandro Artour, Esq., C.E., who has succeeded in pro- 
ducing circular and elliptical rays of electric waves 
which are sent forth in any desired direction with great 
power. Herr Zehnder was the first actually to produce 
circularly and elliptically polarized electric radiations 
experimentally, in 1894. His plan was to utilize a pair 
of plane polarizing grids made of a number of parallel 
wires attached to a frame and place them parallel to 
each other a short distance apart and with their wires 
crossed. These two grids will reflect electric waves in 
the same manner that wire gauze will reflect light, and 
if the crossed wires of the grids are separated a dis- 
tance of one-eighth of a wave-length and the plane of 
the incident radiation is 45 degrees to the plane of the 
wires the reflected radiation will be circularly polar- 
ized, but if the relations of the planes are changed the 
polarization will be elliptical. 

For the purposes of commercial wireless telegraphy — 
this method is obviously impracticable, since the ab- 
sorption losses would be prohibitively large. Signor 
Artour seems to have greatly reduced the dampening 
factor by devising a suitable apparatus for producing 
circularly and elliptically polarized electric radiation 
by a direct method, viz., connecting the secondary ter- 
minals cf an ordinary induction coil with the balls of 
the usual spark-gap, while a third spark-ball is con- 
nected through a condenser with one side of the sec- 
ondary circuit, the three balls being disposed as the 
vertices of an isosceles triangle. To set up and propa- 
gate circularly and elliptically polarized waves, the 
aerial wires are in the form of the letter X, with the 
positive and negative balls of the spark-gap connected 
thereto at the lower terminals respectively, while the 
third spark-ball leads to the earth. In this ingenious 
fashion circularly and elliptically polarized electric 
waves are directly produced without reflection; the 
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ray formed may be transmitted im any direction, while 
its effective range has been demonstrated up to a dis- 


tance of 300 kilometers. 

The second method referred to holds out greater 
possibilities, although it has proven infinitely harder of 
solution; this is syntonization based on electrical reso- 


nance. Sir Oliver Lodge was the first to evolve a 
system of syntonic wireless telegraphy in which the 
coefficients of inductance, capacity, and resistance were 
considered. Since these early essays Lodge has, in con- 
junction with Dr. Alexander Muirhead, devised and 
invented many ingenious improvements relating to the 
practice of syntonic wireless telegraphy. In this con- 
nection it must be borne in mind that there is a well- 
defined demarkation between what is called syntonic 
and selective systems, although at first the object of 
the former was to produce the latter. Not very long 
ago these words were used synonymously, but as the 
art unfolded it was found that while a transmitter and 
its complementary receptor could be attuned to the 
same wave length and were made the better for it in 
every way, they were not by any means rendered 
selective. 

The latest researches of the eminent physicist and 
electrician named that have been made public relate to 
syntonizing a transmitter and a receptor in which a 
greater certainty of action is obtained. The invention 
is the outcome of an experiment wherein a long wire 
attached to a discharging Leyden-jar circuit was 
thrown into violent electric oscillation in synchronism 
with the jar and this is combined with an “overflow,” 
the result of another experiment, in which a long wire 
appendage was employed to set up oscillations in a 
Leyden-jar circuit and cause it to be charged to a 
point where it would overflow and disrupt a minute 
spark-gap; these two effects were again combined with 
a third, also discovered by Lodge, and produced by 
the “syntonic” Leyden jars; in this arrangement the 
oscillations of one discharging Leyden-jar or condenser 
circuit set up similar, though more feeble, oscillations 
of the same phase and frequency, in a distant Leyden- 
jar or condenser circuit tuned with a precision to the 
first. 

The combination of these three very pretty labora- 
tory experiments into a hard-and-fast commercial sys- 
tem has brought out several novel features, the chief 
one being the surging of violent electric oscillations in 
the condenser eharged by the secondary of the induc- 
tion coil and the impulses of which are conveyed to 
the upper end of the aerial wire resulting in a series 
of sharp recoil kicks. This sudden rebound exerts a 
much greater effect in the surrounding ether than a 
simple periodic oscillation would. On reaching the dis- 
tant station these wires set up oscillations in the re- 
ceiving wire to which is attached a condenser circuit 
similarly attuned to that of the emitting station; in 
the condenser or internal circuit the oscillations work 
up gradually in strength until they become strong 
enough to break down the resistance of the coherer. 
This is brought about as soon as the maximum poten- 
tial attained by these oscillations in the condenser cir- 
cuit is high enough to cause an electrostatic overflow 
which takes place through the coherer; this causes a 
reduction in the resistance of the latter and the conse- 
quent formation of a signal by the receiving device. 

The novelty in this part of the invention is found 
in the mode in which the coherer is connected with the 
receiving condenser so that it will be impressed with 
the overflow or cumulative action of the waves, and 
such is the disposition of the circuits that it is, at the 
Same time, protected from the direct action of the ele- 
vated conductor or any sudden impulse to which the 
latter is exposed. 

While these inventions do not by any means solve 
the vexatious problems of selective wireless signaling, 
they are vitally important in that they show that more 
and more effective means are being constantly devised 
by which the requisite energy is reduced and the ac- 
curacy of the working is increased, while at the same 
time the accumulated knowledge must lead eventually 
to a system of selectivity and all that this much-abused 
term implies. 
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THE HEAVENS IN OCTOBER, : 
BY HENRY NORRIS RUSSELL, PH.D. 

The best “landmarks of the sky” for a beginner in 
the study of the constellations are the grout of stars 
which lie near the pole, for these, in our latitude, 
are visible at all hours of the night and n all sea- 
Sons of the year. How this happens can be very 
Clearly illustrated by a simple photographie observa- 
tion, which can be made with any camera. \ 

Choose a clear moonless night, point the camera 
toward the pole star, and expose for a couple hours 
(using the largest stop). When the plate is’ devel- 
oped the stars will appear, not as points, but as long 
trails, owing to their apparent motion, and | these 
trails will all be ares of circles, with a common cen- 
ter.. This shows that the apparent motion of the 
heavens, which causes the sun, moon, and stais to 
rise and set, is really a rotation about a fixed px: tnt, 
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which astronomers call the celestial pole. Bach star 
describes a circle about this pole every day. If the 
star is near the pole, the whole of this circle is above 
our horizon, and the star never sets. For stars far- 
ther from the pole, a larger and larger part of the 
circle lies below the horizon. Stars in the southern 
sky describe circles about the south celestial pole, 
which is as far below our horizon as the north pole 
is above it, so that some southern stars are only visi- 
ble to us for a small part of their circuit, and others 
still farther south never rise above our horizon at 
all. 

If we make a print from our negative, and mark 
the beginning or end of each trail with a conspicuous 
dot (to avoid confusion due to overlapping trails), 
we can easily identify the stars visible on our photo- 
graph, and in particular the pole star. It will be 
seen that the latter is not exactly at the celestial 
pole, but is some little way off in the direction of 
Cassiopeia. We see also that our photograph shows 
much fainter stars close to the pole than some dis- 
tance away. This is because the close circumpolar 
stars have shorter trails, so that their light is less 
spread out on the plate, and a fainter star can thus 
produce a visible impression. 

Of the circumpolar constellations, the most familiar 
is the Great Bear. At the present season this is not 
very conspicuous, as it lies below the pole, with the 
Dipper close to the northern horizon, and the Pointers 
almost under the pole star. 

A line drawn from the middle of the Dipper han- 
dle through the pole leads us to Cassiopeia, whose 
principal stars form a zigzag line in the Milky Way, 
resembling an irregular letter W. A line drawn to 
the left through the pole star at right angles to this 
last line, points oui the head of Draco, formed by a 
quadrilateral of stais, of which the faintest is double, 
much too close for the naked eye, but separable with 
a strong field glass. ‘he conste!lation extends in a 
long line of stars, first. upward io the right, then 
down to the left, then again to the right, above the 
Dipper. Within its curve it incloses the smaller con- 
stellation of Ursa Minor, which contains one other 
star about equal in brightness to Polaris. 

The remaining circumpolar constellations are in- 
conspicuous, Cepheus, which lies between Draco and 
Cassiopeia, being the most prominent. 

To the east of Cassiopeia and below it is Perseus, 
whose principal features are a curved line of stars 
in the Milky Way, and a single bright star south of 
them, which is the remarkable variable Algol. Be- 
tween Perseus and Cassiopeia is a bright spot in the 
Milky Way, which the telescope shows to be a very 
fine star cluster. 

Below Perseus on the left is Auriga, recognized by 
the very bright star Capella and the irregular pen- 
tagon which it forms with the neighboring stars. On 
the right is Taurus with the unmistakable group of 
the Pleiades, and the bright red star Aldebaran. The 
very bright object between them is the planet Jupiter. 
The great square of Pegasus is southeast of the 
zenith, and Andromeda lies between it and Perseus. 
Cygnus and Aquila lie in the Milky Way to the west- 
ward, and Lyra farther northwest, with Hercules 
below it, 

Below the groups already named are the dullest of 
the zodiacal constellations. Sagittarius is just set- 
ting. Capricornus follows it, marked only by a pair 
of small stars—both double—southeast of Altair. 
Aquarius comes next, and can be identified by a little 
group, shaped like the letter Y, lying on its side, 
which lies southwest of the great square of Pegasus. 
Pisces has no conspicuous stars, but Aries contains a 
small but rather. conspicuous triangle, with very un- 
equal angles, which lies below Andromeda and to the 
right of Perseus. 

The large constellation Cetus fills the southern sky, 
but contains nothing to delay us at present. The 
isolated bright star low down in the south is Fomal- 
haut, in the Southern Fish. Saturn, which is a good 
deal brighter, is higher up and farther west. 

THE PLANETS. 

Mercury is morning star till the 12th, when he 
passes through superior conjunction and becomes an 
evening star. Throughout the month he is too near 
the sun to be seen with the naked eye. 

Venus is morning star in Leo and Virgo, rising at 
about 4 A. M. in the middle of the month. 

Mars is evening star in Sagittarius, setting between 
9 and 10 P. M. all the month. On the 8th he is in 
conjunction with Uranus, which is about 1% degrees 
south of him. 

Jupiter is in Taurus, rising about 8 P. M. on the 
15th, and is rapidly becoming the most conspicuous 
object in the evening sky. 

Saturn is in Aquarius, and crosses the meridian about 
9 P. M. on the Ist, and 7:15 P. M. on the 31st. He is 
therefore very conveniently observable in the evening. 
A very small telescope will show his rings, and one 
a little larger will show his brightest satellite, Titan 
This is west of the planet on the 4th, north on the 
8th, and so on, its period being 16 days. 


Uranus is in Sagittarius, and can best be identified 
vy its proximity to Mars on the 8th. Neptune is in 
Gemini, and comes to tle meridian about 5 A, M. in 
the middle of the month, 


THE MOON, 

First quarter occurs at 8 A. M. on the 5th, full moon 
at 6 A. M. on the 13th, last quarter at 8 A. M. on the 
21st, and new moon at 2 A. M. on the 28th. The moon 
is nearest us on the 27th, and farthest away on the 
14th. She is in conjunction with Mars on the 4th, 
Saturn on the 8th, Jupiter on the 17th, Venus on the 
26th, and Mercury on the 28th. 

Princeton University. 
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SCIENCE NOTES. 
Some interesting photos and particulars of huge 


gorillas hitherto unknown have been obtained by M. 


Eugene Brusseaux, a French official and explorer from 
Northern Africa, One of these huge monsters was shot 
by one of the official's sharpshooters. The animal 
measured 7 feet 6 inches in height, was 4 feet in width 
across the shoulders, and weighed 720 pounds. “One 
of the hands when dismembered weighed 6 pounds. It 
required the united efforts of eight native soldiers to 
drag the corpse of the beast from the point where it 
was killed to the French residency at Quessou, the 
administrative center of Central Sangha, The animal 
was here skinned and buried. Reports have been re- 
ceived at this station frequently during the past few 
months of the presence of these huge monsters in the 
upper valleys of Lonani and Sangereh, but hitherto it 
had been impossible to come to close quarters with 
them. According to native reports, hewever, the ani 
mals are unusually ferocious, not hesitating to attaci 
caravans during their passage through the country. 
The beasts differ essentially from the gorillas familiar 
ly known. The ears are small, the shoulders and 
thighs are covered with dense and long black hair, 
while the chest and stomach are almost bare, [t is 
believed that they belong to a species that has not 
heretofore been known. 


The action of ultra-violet rays upon glass has been 
observed by Franz Fischer, a German scientist. In 
order to make the researches, he uses a mercury are 
contained in a quartz tube as a source of the rays. 
Samples of different kinds of glass are placed quite 
near the tube, separated from it by a very thin layer 
of air, or the air can be replaced by hydrogen. By 
using a water-cocling device the apparatus is not al- 
lowed to become unduly heated. This precaution is 
not always needed, however. He uses a low tension 
of 18 volts on the arc. Under these conditions he ex- 
poses eight samples of glass to the light of the are. 
Four of them are not acted upon, and remain colorless, 


The other four take a strong violet color at the end of 


12 hours. The color can be seen at the end of 15 min- 
utes exposure. Upon analyzing the samples of glass it 
is found that the ones which are colored all contain 
manganese, while in the other specimens it is absent, 
or nearly so. These results seem to explain the phe- 
nomenon which was observed by. Crookes, who ob- 
served that pieces of glass exposed to the sun at an 
altitude of 12,000 feet at Myni, Bolivia, took a violet 
color by degrees. At this altitude the sun’s light con- 
tains a large proportion of ultra-violet rays which act 
upon the manganese salts of the glass and cause the 
violet coloration. It is found that the color quickly 
disappears when the glass is heated to the softening 
point. Then when it is cooled and again exposed to 
the mercury arc, it takes the violet color, as before. 
That it is only the rays of short wavelengths which 
produce the color is proved by placing a sheet of mica 
over the glass, and in this case no color is formed, The 
mica itself is not colored in this case. 


Researches on Radium and Radio-activity.—In a 
paper read before the Société des Ingénieurs Civils M. 
Besson explains the methed by which M, and Mme. 
Curie were led to discover new radioactive bodies in 
the ores of uranium, and reviews the preparation of 
radium, the composition of the Becquerel raye emitted 
by radium, and the demonstration of MM. Curie and 
Dewar that radium is converted into helium; and 
finds in this decomposition the sourge of the energy 
of radium. He holds that the decomposition for bodies 
of light atomic weight. would be general; uranium 
would be converted into radium, then ihto helium; 
thorium would be converted into argon, He states 
that the ores recently diseovered in the Department 
of Sadne-et-Loire are pyromorphites, probably render- 
ed radio-active by emanations proceeding from dissolu- 
tion in water of the phosphites of uranium found in 
the same lands. The simplest process for search is 
that of photographic plates. It is sufficient to pulver- 
ize the ore believed to be radio-active, to put it in 4 
cup and leave it for twenty-four. hours, well surround- 
ed with black paper. By comparing the marks pro- 
duced by a small parcel of the uranium metal with 
those produced by the ore supposed to be radio-active, 
it is easy to ascertain .whether this contains radium 
or not. 


* * 
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SOMETHING ABOUT ALLIGATORS. 

The odd photograph reproduced in the accompany- 
ing engraving shows four rather unhappy-looking baby 
alligators. Probably as long as this species of saurian 
has been known, the young have been kept as curiosi 
ties, and most amusing pets do the little fellows make 
Uniike the young of other wild animals, which are 
sometimes domesticated when small, they grow very 
slowly, especially when out of their natural environ 
ment, and are consequently well adapted for this pur- 
pose, as a number of years elapses before the alligator 
is large enough to be troublesome or even dangerous 
Alligators do not appear to be very intelligent, the 
recognition of the person who feeds them in captivity 
being about the limit of their mental attainments 
The older ones are sluggish and lazy, though they 
sometimes fight viciously with each other, and are 
capable of doing terrible execution when aroused. 

If properly taken care of, the young alligator will 
thrive even in unnatural circumstances. His main re- 
quirement is sufficient heat, and if his box or cage be 
kept at too low a temperature, the little reptile be 
comes languid and almost torpid, refuses to eat for 
long periods, and frequently dies at the end of some 
weeks If, however, the temperature of the air be 
raised, or the tank wherein he lies be warmed by the 
addition of a little hot water, he soon revives, and 
attests his continued interest in life by renewed activ- 
Unlike the 
older members of his family, the young ‘gator in cap 
tivity is quite lively; sometimes of an investigating 


ity and the reappearance oT his appetite 


turn of mind, and usually combative, his antics are 
often diverting. If he can escape from his cage, he 
will travel considerable distances, and unless overcome 
by cold will wander indefinitely, subsisting as best 
he can 

Many people who have attempted to keep young 
alligators have made the mistake of trying to feed 
them on a vegetable diet, for the alligator is first and 
last a carnivore. The diet of the young, who should 
be fed nearly every day, is very simple, and consists 
of bits of fresh meat, insects, and worms. They often 
show great fondness for the ordinary earthworm, and 
will frequently refuse all food but these. The larger 
specimens in captivity are fed about three times a 
week on fresh meat or small live animals, and they 
require little attention other than this. The older ones, 
particularly the males, will, if possible, eat the small 
alligators with avidity, and to check these cannibal 
iatie tendencies, the reptiles must be properly segre 
gated 

Alligators seldom breed in captivity, and while the 
females sometimes lay eggs, the latter are usually un- 
fertile However, eges that have been found in a 
natural condition in the curious cone-shaped mud 
nests are easily hatched by the application of heat, 
and while the young are at first feeble and helpless, 
they usually survive if carefully handled. Alligators 
live to be of great age, and there is a number of au 
thentic records where individuals have been known 
to exist for nearly a century. 


A NOVEL PROCESS OF REANIMATION. 
BY DH. ALFRED GRADENWITZ. 

Any methods so far suggested for restoring asphyx- 
jated persons to life by artificial respiration, valuable 
though they prove in many cases, are still rather im- 
perfect. Far better results would be obtained by act- 
ing simultaneously and intensely both on respiration 
and on the circulation of the blood. 

Considering the well-known process of artificial 
breathing in the ease of a horizontal supine position 
of the patient, it will be seen that with each inspira- 
tion, following 
a compression 
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phragm, The internal compartment of the breast will 
accordingly be increased only to a small degree, thus 
greatly reducing the effects of artificial breathing, and 
the same is true of expiration. As regards the other 
factor of importance in connection with reanimation, 
viz., the circulation of the blood, artificial respiration 
will no doubt exert some unfavorable influence on that 
factor also, the motion of the blood being interfered 
with to a degree the greater as the inspiratory pull is 
more intense and the pressure of expiration in the 
thorax stronger. This twofold undesirable effect will 
doubtless greatly diminish any chance of success in 
the event of the heart having stopped. 

Now, Dr. R. Eisenmenger, of Szfszvaros, Hungary, 
has had the idea of trying artificial breathing by sim- 
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ply acting on the abdomen without producing any mo- 
tion of the thorax. By means of an apparatus con- 
structed by him he is able to diminish or to increase 
the atmospheric pressure acting on the abdomen to 
any desired extent, 

The apparatus consists of a lateral vaulted shield 
fitted with flexible extensions which can be fitted 
air-tight on its edge, while the convex part carries 
an aperture, to which a tube can be fitted. Now this 
shield is placed above the abdomen and the lower part 
of the thorax, so as to cover as with a bridge the whole 
of the former, while the tightened edge is made to rest 
on resisting parts of the body. In the space left be- 
tween the body and the shield and which is inclosed 
air-tight, the air is alternately drawn out and forced 
in by means of suitable bellows. 

The accompanying diagram illustrates how respira- 
tion is produced by means of this device. Supposing / 
to represent the thorax, and J] the abdomen, cd will be 
the diaphragm and cb the wall of the abdomen. If 
the atmospheric pressure acting on c b be decreased by 
means of the bellows, this action will be transmitted 
through the yielding walls of J J and J, drawing at- 
mospheric air through the air channels, ea. The vol- 
ume / will thus be increased and the diaphragm will be 
displaced toward cgd, while the wall of the abdomen 
is shifted to cfb. Inspiration by this artificial pro- 
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cess will accordingly be quite analogous to what takes 
place in the case of natural respiration. If now the 
atmospheric pressure above cf b be increased, the lat- 
ter will take the position chb, while cgd is shifted 
to cid, resulting in the air from the lungs escaping 
through ea. The inert diaphragm will thus perform 
passively the same motions (but for the excursions 
being greater) as under normal conditions of life, by 
vir‘ue of the rhythmical increase and decrease of the 
atmos; heric pressuré acting on its concave surface. 

The pressure in the thorax and abdomen is consider- 
ably reduced during inspiration, and as the blood ves- 
sels in this compartment are subjected to lesser pres- 
sure than those lying outside of them, the blood will 
be made to flow from the periphery toward the place 
of smaller resistance, thus fully supplying with blood 
any organs of the thorax and belly, including the right 
half of the heart and lungs. During expiration the 
blood will be thrown out again from the breast and 
abdomen, owing to the increase in pressure on c b, and 
on account of the valves inserted in the circulation (in 
the heart and veins) it will be allowed to flow only in 
one direction. 

The fact that in this novel process the lungs are 
filled with blood at the same time inspiration occurs 
is of the highest importance, as it greatly facilitates 
the exchange of gases. Successful results can thus be 
obtained even in cases where both spontaneous respira- 
tion and action of the heart have ceased. In fact, the 
heart will be enlivened on one hand by the blood tra- 
versing it and on the other by the oscillations in pres- 
sure, which act in a way analogous to what has been 
called heart massage. 

It has been shown of late years that both animal and 
human hearts, after being separated from the body, 
can be restored to activity even two days after death 
has occurred by throwing salt solutions or other con- 
venient liquids rhythmically through them, and that 
they will go on beating for hours, until their energy 
is all exhausted, when the definite standstill ensues. 
The diagram illustrates the action on the heart occur- 
ring in Dr. Eisenmenger’s process. 

The movable wall of the abdomen, cb, which is al- 
ternately pressed down and drawn upward by the pro- 
cess above described, will transmit this reciprocating 
motion through the bowels of the abdomen to the dia- 
phragm, which is made to perform analogous move- 
ments, resulting in an inspiration and expiration 
through the air channels, ea. The heart, which is lo- 
cated in the compartment /, is thus alternately com- 
pressed strongly by the die phragm, cfd, as it is thrown 
upward, and expanded violently as this muscle is 
thrown downward to cgd. The artificial negative 
pressure in J and JJ will obviously result in hyperemia 
(excess of blood) in the vessels both of the breast and 
abdomen, when the blood will flow toward the right 
half of the heart from the upper vein of the throat, as 
may be distinctly observed by the pulsation of the lat- 
ter. By vi-tue of the lively aspiration, the blood will 
even traverse the right heart in the direction of the 
open valves and get into the pulmonary arteries. 

If at the beginning of the other phase of the process 
the pressure within the abdomen is increased, part of 
the abdominal blood will first be conveyed toward the 
heart, while another part retrocedes into the lower ex- 
tremities to the extent allowed by the valves of the 
veins. As the pressure increases in the abdomen the 
diaphragm is thrown upward through the intermediary 
of the bowels, thus compressing the veins of the thorax 
and the heart and lungs which had been filled by pre- 
vious actions. 

It will be readily understood that these -oscillations 
in pressure as produced artificially by a rhythmical in- 
crease and de- 
crease in the 








of the thorax, 
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Fig. 1.—The EKisenmenger Apparatus in Use. 
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Fig. 2.—The — Apparatus Showing Various Sizes of 
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tive massage. Now the latter will obviously have a 
most powerful influence on the motion of the heart 
and blood. Another advantage of the process over di- 
rect massage is the fact that at the same time the heart 
is acted on, the lungs are fully ventilated, artificial 
respiration being produced simultaneously. This pro- 
cess of heart massage in connection with simultaneous 
artificial respiration will warrant success even in most 
hopeless cases, another good point being the fact that 
it can be continued for a long time without fatigue. 
Experiments made on fresh corpses (that is to say, 
in the case of absolute 
standstill of the heart) 
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than 500,000 bricks, besides many new kilns building. 

At the site where the steam shovel in the photograph 
is at work, it is estimated that there are more than 25 
acres of shale and clay. Beneath a depth of about 30 
feet of clay there lies between 300 and 400 feet of shale, 
and beneath this lime rock. As yet the digging is done 
only in the side of the banks, and not below the sur- 
face. In fact, it will be many years before it will be 
necessary to dig below the level. The machine used 
for extricating the clay and shale is a steam shovel, 
which has a daily capacity of 500 yards of shale or 
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not less than a day and night. The capacity of a large 
drying house is about 100,000 bricks. The different 
apartments of this house are brick-lined. 

The brick next go to the kilns for baking. One of 
the engravings gives a good idea of the manner in 
which these brick are piled within the kilns. Five or 
six men often work three full days in filling one kiln, 
which fact gives some idea of the size of the interior. 
After the entrance to the kiln has been closed and 
sealed, the fire beneath is started. The baking process 
is then continued for nine or ten days, the temperature 

maintained within being 
2,300 deg. F. Then, when 





have shown the blood to 
be sucked into the right 
heart and into the lungs 
and afterward to be thrown 
through the vessels of the 
lungs into the left heart, 
whence it must be thrown 
into the arteries, owing to 
the increasing pressure. 
These experiments have 
really borne out the fact 
that the above process not 
only warrants an artificial 
respiration more analog- 
ous to the natural process 
than any other method, 
but at the same time an 
artificial circulation of the 
blood. Owing to the re- 
vivifying effect it exerts on 
the organism the apparatus 
will be used to advantage 
also in the case of many 
affections of the body. It 
has been given a most 
convenient form and is 
constructed by Hermann 
Straube, of Dresden-Neu- 
stadt. 

—- eee 

BRICK MAKING, 

BY W. FRANK M'CLURE. 

Brick making, like so 
many other industries of ancient origin, has undergone 
a very marked evolution in recent years. Machinery 
has taken the place of dynamite in the loosening of 
shale, one machine accomplishing the work of seventy- 
five men. After coming from the pug mill, the pasty 
material is cut into the shape of bricks by machinery 
which works automatically. Modern methods also pro- 
vide for the using of exhaust steam and heat from the 
kilns for the heating of the drying house. 

The demand for brick of nearly all kinds is increas- 
ing. The value of common brick alone according to 
recent statistics is more than forty per cent that of 
the entire clay products of the United States. The ac- 
companying photographs were made in Cuyahoga 
County, Ohio—the State which leads all States in the 
production of clay products. And while in the amount 
of common brick the Buckeye State is exceeded by 
three other States, in the production of paving brick 
Ohio leads. Cuyahoga County yields vast quantities of 
the shale and clay used in the making of paving brick. 
It is said that the various brick-making industries of 
this section have a combined daily capacity of more 











Digging Out Shale With the Steam Shovel. 


1,500 yards of clay. It is operated by two men. The 
scoop of this machine is also used in loading the raw 
products onto cars, which in turn deliver it to the 
brickyards. 

From the cars the clay and shale are shoveled into 
grinders, which reduce these two products to a powder, 
which in turn is carried by a bucket elevator to a big 
hopper. After it has been sufficiently screened, the 
powdered clay and shale next go to the pug mill, that 
which will not pass the screen going back to the grind- 
ers again. In the pug mill—a sort of conical trough— 
the raw material is tempered with water, and kneaded 
by means of a device somewhat resembling a screw 
propeller in shape. From this mill it is forced through 
a mold into one long, continuous brick, and this, as it 
comes from the mill, is carried on a wide belt to a 
cutting machine, which automatically cuts the con- 
tinuous brick into many bricks of just the desired size, 
the machine cutting sixteen bricks at one time. As the 
bricks come from the cutting machine, still soft and 
sill resting on the belt, they are loaded onto flat cars 
and removed to the drying house, where they remain 


Pug-Mill. Brick-Cutting Machine in the Foreground. 


IMPROVED METHODS OF MAKING BRICK, 
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the kiln has been cooled, 
the bricks are taken out 
and are ready for ship- 
ment. Where fifteen or 
sixteen kilns are in use, 
the daily capacity of or- 
dinary-sized brick may 
reach 150,000, 

Some skill is required in 
operating the kilns while 
the baking is in progress. 
Cognizance must be taken 
of the heat-giving power 
of the fuel, the burning 
qualities of the brick, and 
the draft of the kiln. A 
uniform heat must be 
maintained. When the bak- 
ing process has been fin- 
ished dampers are opened, 
and the heat from the red- 
hot brick is forced by 
means of a fan to the dry- 
ing house through brick- 
lined flues. This heat, to- 
gether with the exhaust 
steam from the engine, 
comprises the economical 
method for heating the 
drying house heretofore 
mentioned in this article. 

Besides common brick, 
- front brick, and vitrified 
paving brick, there are the fancy and ornamental brick, 
enameled brick, fire brick, ornamental terra cotta, fire- 
proof partitions, sewer pipe, drain tile, and some oth- 
ers, the manufacture of which requires slightly differ 
ent methods of production, but all coming under the 
head of clay products, 





Waldstein and Herculaneum, 


Prof. Charles Waldstein, of Cambridge University, an- 
nounces that influential personages have promised 
their support of his scheme to excavate Herculaneum, 
and that the plan will yet be carried out. 

Dr. Waldstein declined to be more expiicit, but he 
was evidently sanguine. It seems that the “influential 
personages” to whom he referred must be members of 
the Italian government. So far as enthusiastic ap- 
proval and support in other countries went, he had all 
that he required before. It was only the attitude of 
the Italian authorities which prevented the success of 
the scheme and the commencement of work at Hercu- 
laneum a year ago. 





Interior of a Modern Brick-Kiln, 
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Engtneertug Notes, 


An ingenious railroad ticket printer has been de 
vised ‘by Count Piscicelli, an engineer of Naples. With 
this appliance, which is of simple action, the railroad 
tickets are printed and issued as required, thereby dis- 
pensing with the necessity of maintaining large sup- 
plies for issue at various stations, while on the other 
hand fraud, either by railroad officials or the public, 
ie rendered absolutely impossible The printer is 
started by a lever working perpendicularly in a slot, 
On each side of the slot are the names of the different 
stations of the system, and the lever is depressed 
to the name of the station required This action 
causes a disk to appear on the outward part of 
the machine,- showing the destination of the 
traveler, together with the price of the ticket. By 
use of a small bolt the machine can be made to 
print first, second, and third class tickets, single or 
return, as well as privilege tickets, etc., on different 
colored cardboards. Each ticket is reproduced upon a 
ribbon for the clerk to preserve and the amount en- 
cashed appears on small disks on his left hand, Another 
set of disks on his right hand shows the total amount 
of money taken The invention is at present being 
tested by the Italian railroads. 

Suppression of Sounds and Trepidations.—At a re* 
cent session of the Societé des Ingenieurs Civils, M. 
Prache presented a communication on the suppression 
of vibrations by means of the Anthoni-Prache system. 
He classifies vibrations as sounds and trepidations. The 
distinction between different sounds can be diatin- 
guished by the ear. Researches as to their origin can 
alone give information as to their mode of transmis- 
sion, which it may be important to know. The inter- 
position of obstacles attenuates the sounds transmitted 
by the air. Insulated foundations suppress the trans- 
mission by the ground of sounds and trepidations. Of 
all insulating substances, caoutchouc, or rubber, alone 
possesses the requisite qualities, homogeneity, firmness, 
and elasticity, which is about twenty times as great as 
that of steel. He shows: (1) that the constancy of the 
volume appears to be the characteristic of deforma 
tions purely elastic; (2) that the module of elasticity 
may be defined as the ratio of the variation of force 
to the variation of section perpendicular to the force; 
(3) that for great deformations, if one is sheltered 
from secondary phenomena due to the influence of the 
weather, permanent deformations, etc., and if the 
forces per unit of section and the sections are taken 
as co-ordinates, the curve obtained is an hyperbole. 
The velocity of propagation through caoutchouec may 
be seduced to a few meters per second. From the great 
difference between the velocity of propagation through 
caoutchouc, and through other solids, it results, accord- 
ing to the theory of Fresne!, that the intensity of the 
refraction is essentially null, and that there is a total 
reflection when the vibration tends to pass from the 
caoutchouec into the ground. 

—_ er —_—_—__—— 
Opening of Second Hudson Biver Tunnel, 


Connection by tunnels between New York and New 
Jersey was completed on September 29, 1905. With 
the breaking through of the last barrier on the Man- 
hattan side of the North River there was brought to 
a successful close, after difficulties seemingly insuper- 
able, the greatest engineering feat of its kind. 

The length of the tunnels between the shafts at 
Jersey City and Morton Street is 5,780 feet each, and 
the interior diameter of the twin tubes is 15 feet 3 
inches, and the exterior diameter 16 feet 8 inches. 
There will be a single track in each tunnel, with con- 
crete walks on the sides, to be used in case of a break- 
down. Electric traction will be used, and the west- 
bound, or cars geing to New Jersey, will run through 
the north tunnel and.the eastbound cars coming to 
New York will pass through the tube just opened. 

The island of Manhattan and, the eastern shore of 
New Jersey are now connected by) giant twin iron 
tubes, through which, in two years at the furthest, 
passengers will be carried under the bed of the river, 
under the streets of New York, and into the very 
heart of the metropolis, and in far less time than is 


required to-day to transport them by the fastest ferry. 


boats from shore to shore. 

The opening of the south tunnel was celebrated in 
the afternoon by a trip of the president and directors 
of the tunnel company and a party of newspaper rep- 
resentatives through the tunnel. W. G. McAdoo, presi- 
dent of the New York & New Jersey Tunnel Company, 
was the host. 

The tunnels now constructed are being extended to 
Sixth Avenue at Christopher Street, from which point 
subway lines will be built up Sixth Avenue to Thirty- 
third Street, and across the city to Astor Place, 

Two additional tunnels are also under construction 
from Jersey City to the heart of the down-town district 
at Chureh and Cortlandt Streets, and work is about 
being begun on a connection on the New Jersey side 
of the river between the two sets of tunnels. 

In the future a system will be completed whereby 
those living in nearby cities and towns of New Jersey, 
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us well as those arriving from distant points by the 
steam railways terminating at the New Jersey water 
front, will be enabled to reach the very center of either 
up-town or down-town New York by safe and com- 
fortable access, at a great saving of time, and freed 
from the dangers and uncertainties due to fog and 
ice, or the many other hazards incident to a crowded 
waterway. 
te . 
AN APPARATUS FOR OBSERVING AND AUTOMATICALLY 
REGISTERING THUNDERSTORMS. 

An apparatus intended for observing and automat- 
ically recording thunderstorms was recently § de- 
scribed by Prof. A. Turpain to the French Physical 
Society. It consists of a set of seven coherers of 
graduated sensitiveness, connected with an antenna, 
One of the coherers, viz., the most sensitive, is placed 
in a circuit closed through a Claude relay, while the 
remaining coherers, which are of gradually increas- 
ing sensitiveness, are arranged in open circuits, so 
that their sensitiveness is reduced in a constant pro- 
portion, 

As an atmospherical discharge acts on the appar- 
atus, the starting coherer (not shown in the diagram) 
produces a current serving to disengage the appar- 
atus, when a rotating commutator driven by a weight 
is allowed to perform a whole revolution and to re- 
turn to its zero position. During the time the com- 
mutator is rotating, the connection of the antenna 
with the coherers is discontinued, thus avoiding any 
influence of atmospheric discharges, liable to inter- 
fere with the records. The duration of the rotation 
is by the way reduced to a minimum. 

While performing its revolution, the commutator 








AN APPARATUS FOR RECORDING THUNDERSTORMS. 


will perform the following operations: 1. It will in- 
troduce successively the six coherers of graduated 
sensitiveness into the circuit of a highly sensitive 
galvanometer, allowing the successive deflections of 
the latter to be recorded photographically on a mov- 
ing sensitive plate, 2. It will decohere the coherers 
on which a hammer acts during a sufficient interval 
of time. 3. It will throw a checking current of op- 
posite direction to the recording current into the gal- 
vanometer through the coherer. This current enables 
the decohering of the coherers to be checked, thus as- 
certaining whether the ensuing records are to be 
counted. 

The intensity of electrical discharges of atmospher- 
ic origin is thus automatically and successively re- 
corded by the number and magnitude of the deflec- 
tions registered, thus enabling the intensity of the 
discharges during a thunderstorm to be recorded 
from a distance, in terms of time. A Richard re- 
corder enables the moment of the discharges to be 
registered as they follow one another. 


PO oe i 
The Carrent Supplement, 


The current SuprLementT, No. 1553, opens with a 
splendid article, very fully illustrated, on the Just 
procése of making dry milk. How carbon rods and 
plates can be made at home, is told in an instructive 
article by the late George M. Hopkins. Capt. R. H. 
Bacon, of the British navy, writes on the causes of 
accidents to submarine boats, a subject which is of 
considerable importance to naval men when the fre- 
quency of accidents to submarines is considered. Prof. 
John Stone Stone contributes an excellent discussion 
of interference in wireless telegraphy. A novel coil- 
clutch reversing gear is described by the English cor- 
respondent of the Screntiric AMERICAN. The turbine 
steamer “Manxman” is equipped with an electric steer- 
ing gear which is decidedly novel from many points of 
view. The gear is very fully described. Dr. William 
Stirling writes thoughtfully on breathing in living 
beings. Everything connected with Japan has a height- 
ened interest for us at present. For that reason an 
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article on Japanese heraldry in the SurprPLeMENt is par- 
ticularly timely. The article is well illustrated with 
Japanese heraldic devices. Sir William Crookes con- 
cludes his paper on diamonds. 
The Long-Distance Balloon Race from Liege. 

The recent long-distance balloon race from Liege 
resulted in a victory for the English competitor, 
“Vivienne III.,” carrying Mr. Leslie Bucknall and Mr. 
Stanley Spencer. Owing to the unpropitious weather 
only three vessels started. The English aeronauts 
bad an adventurous journey, the most remarkable 
circumstance being that for the major part of the 
journey an altitude of over 16,000 feet was main- 
tained, which constitutes a record height for a bal- 
loon under such circumstances, At the time of the 
ascent the wind was blowing at 30 miles an hour, 
but the aeronauts decided to reach a high altitude 
quickly so as to get above the clouds into an antici- 
pated stronger wind. This was reached at 9,00 feet 
where a terrific wind velocity was encountered, and 
even at the maximum altitude attained (16,000 feet) 
the wind was blowing at 50 miles an hour, At 9,000 
feet the aeronauts had an unusual experience. At 
the ascent the wind was blowing from the northeast, 
but at 9,000 feet the aerostat began to lurch and oscil- 
late most violently, as it had entered a current blow- 
ing from the southwest at 50 miles an hour. As the 
balloon passed from one current to the other there 
was a violent shock, causing it *o9 heel over to an 
alarming degree, while the aeronauts, with the car 
almost horizontal, had to cling tenaciously to the car 
until it once more regained its vertical equilibrium in 
the higher current. Even at the altitude of 16,000 
feet the aeronauts could distinctly hear the clanging 
of machinery and the roar of the blast furnaces when 
passing over the Belgian and German iron districts. 
At nightfall the aeronauts descended below the clouds 
to ascertain their bearings, as they were traveling 
rapidly toward the North Sea. They discerned below 
a large city, and deeming it wise to descend, as they 
were uncertain of their true position, came to earth 
near a small village which proved to be Julich in the 
Rhenish provinces. Owing to the cross air currents, 
they had crossed and recrossed the River Rhine dur- 
ing the journey. This proved to be the greatest dis- 
tance covered by a balloon in the race. 
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A Stock-Broker’s Wireless Automobile Telegraph 
Station, 


Considerable interest has been aroused in the lat- 
est development of the wireless telegraph, which, ac- 
cording to newspaper accounts, consists in the instal- 
lation of an apparatus of this character in the auto- 
mobile of Major W. R. Wetmore, a wealthy resident 
of New York city and of Allenhurst, N. J. The object 
of the experiment is to enable Major Wetmore, who, 
while largely interested in active stocks, is fond of 
making short trips about New Jersey in his touring 
car, to keep in constant touch with his brokers in the 
city. 

The wireless transmitting station is located in the 
railway depot at Allenhurst, and from here the mes- 
sages are relayed to and fro between the automobile 
and New York, the regular telegraph agent acting at 
the same time as wireless operator. 

While the apparatus is rather crude, it is claimed 
that messages can be sent for distances of several 
miles, and that even then the signals are clearly 
heard. The receiving and transmitting antenn# con- 
sist of wooden uprights and cross-bars, strung with 
copper wire. They are secured respectively to the 
roof of the station and the top of the covered tour- 
ing car. The rest of the apparatus differs little from 
the usual small outfits. Ordinary telephone receivers 
are employed for hearing the telegraphic signals. 

a ial a alee nrnhersncnnetoeni 
Artificial Pumice Stone. 

While emery is used for polishing tools, polishing 
sand for stones and glass, ferric oxide for fine glass- 
ware, and lime and felt for metals, pumice stone is 
more frequently employed for polishing softer objects. 
Natural pumice stone presents but little firmness, 
and the search has therefore been made to replace the 
natural product with an artificial one. The Schu- 
macher factory at Bietighein, Germany, has produced 
an artificial stone by means of sandstone and clay, 
designed to be used for a variety of purposes. No. 
1, hard or soft, with coarse grain, is designed for 
leather and waterproof garments, and for the indus- 
tries of felt and wool; No. 2, hard and soft, of average 
grain, is designed for work in stucco and sculptors’ 
use, and for rubbing down wood before painting; No. 
3, soft, with fine grain, is used for polishing wood and 
tin articles; No. 4, of average hardness, with fine grain, 
is used for giving to wood a surface previous to pol- 
ishing with oil; No. 5, hard, with fine grain, is em- 
ployed for metal work and stones, especially litho- 
graphic stones. These artificial products are utilized 
in the same manner as the volcanic products. For 
giving a smooth surface to wood, the operation is 
dry; but for finishing the product is diluted with oil. 
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Correspondence, 


The Recent Elevated Accident in New York. 
To the Editor of the Screntiric AMERICAN: 

The New York Elevated should have some method 
of announcing trains to junction points, as when trains 
are late, they do not always come in rotation. Then 
the trainman would not have to depend on the signals 
displayed on the motor, which are useless in foggy 
weather. They might be announced by telegraph or 
telephone. The telegraph is safer, as a telephone will 
not, of its own accord, make a sufficient distinction 
between words of similar syllables. As yet the tele- 
phone has not reached that stage of perfection where 
it supersedes the telegraph in dispatching trains. It 
is used to some extent on electric lines, but is not 
generally considered a success, often causing frequent 
delays and other inconveniences. The B. & M. R. R. 
terminal in Boston have a perfect system of announc- 
ing trains from tower to tower by telegraph. 

F. H. Sipney. 

Wakefield, Mass., September 30, 1905. 

—_————————_s+0+o———— 
The Center of an Aeroplane’s Gravity. 
To the Editor of the Scienriric AMERICAN: 

In the issue of September 9 a writer suggested that 
aeroplane designers should place the operator, motor, 
etc., at quite a distance below the supporting surface, 
to prevent the machine tipping over. 

I have made a number of aeroplane models, and have 
obtained a flight of over two miles, with a model 
weighing 4 pounds, spreading, 5 square feet of wing 
surface, and with the center of gravity about 1 inch 
below the center line of the wings, by flying as a kite 
and then breaking the string. The model had an auto- 
matic arrangement that altered the angle of the wings 
when the machine was struck by a gust of wind. 

I have never been able to make a model keep right 
side up that had the center of gravity much below the 
wings, as when it was struck by a side gust, the ma- 
chine would be blown over. 

The failures of Langley’s, Lilienthal’s, and Montgom- 
ery’s machines were caused by some part of the appar- 
atus breaking, and not by the failure of the aeronaut 
to maintain the machine right side up. 

In all the aeroplanes that have achieved any success, 
the center of gravity is not much below the supporting 
surface, FRANK N, Ebi. 

Knoxboro, N. Y., September 18, 1905. 








+ ore —_—_—_—_—_- 
Do Animals Reason? 
To the Editor of the Screnriric AMERICAN: 

For many years I have been benefited by reading 
your valuable paper, and hope to profit by it for many 
years to come. I have been a silent reader all the 
time, and perhaps it would be better for me to remain 
silent. But becoming intensely interested in your 
articles on the subject, “Do Animals Reason?” wil! you 
permit me to say a word? 

Do all domestic animals reason? Certainly they do 
beyond a question, and most assuredly de fowls also. 
Yesterday I rearranged the perches for my chickens. 
The old cock of the flock did hot like my decision 
where I would have him roost, and made up his mind 
to have his way. He carefully eyed several limbs on 
near-by trees; finally he found a limb he believed he 
could fly to and catch. He stretched his neck, stepped 
right and left, felt well for a good footing, carefully 
measured the distance again and again, and finally 
made the effort, catching the limb with his bill, but 
finally fell to the ground. But he knew he could suc- 
ceed, and did so with the next attempt. He measured 
the distance as accurately as my thirteen-year-old boy 
did when I asked him this morning how far he could 
jump. 

Was it my boy’s instinct or reason that failed him? 
How was it with the rooster? 

I have a very sensible mare which, quite often, I 
drive single to the buggy. On one occasion, in winter, 
I traveled a country read where a large creek crossed. 
The water was some thirty yards wide covered with 
ice about three inches thick. I was at a great loss 
what to do, but I must go. Just what would happen 
I could not tell. I gave “Nettie” to understand she 
must take the ice. She did not like my decision, and 
gave me to understand as much. But I urged her to 
make the effort. She cautiously walked upon the ice 
about her length, when the ice broke. The water was 
about two feet deep, and a sheet of solid ice before 
I am sure I was more excited than my animal 
was. I felt I was in serious trouble, and could see a 
wrecked buggy and harness before me, with perhaps 
a crippled and cut animal that I valued very highly. 
I hesitated what to do next, and was quite anxious. 
To my astonishment, my animal reared on her hind 
feet, reaching forward with her forefeet and bringing 
them down with great force, breaking the ice in many 
pieces, then rose with both hind feet, throwing them 
forward and bringing them down with immense force, 
further reducing the ice to pieces. This operation was 
repeated many times, going forward each time, until 
the opposite side of the creek was reached in safety, 


her. 
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Was this instinct or reason? It certainly was not 
imitation. 

I assure you I feel the effect of this act until this 
day. Had I acted with a reasonable instinct, an® s*- 
cured an ax or some suitable instrument and broker 
the ice for my animal, I would not have felt so in- 
significant in the presence of my buggy mare. 

Dr. E. C. Tayror. 

Exeter, Mo., September 6, 1905. 


Time for Another Principia, 
To the Editor of the ScrenTiFic AMERICAN: 

In your paper of July 15, you have an editorigt en- 
titled “Time for Another Principia,” from which I 
quote; : 

“These aré surely the corpuscles of electricity ex- 
ploited by Thomson. For three years the floods of 
mail received here, letters; essays, pamphlets, books, 
everything, have one inevitable trend and tendency, 
and that is: The universe rests on an electrical base. 
In other words, nothing exists but electricity. This 
doctrine comes here from all directions. This universe 
is now maintained by ‘action ata distance;’ that is, 
radio-activity is its sole support. There is not a trace 
of a new idea in this.” 

To the concluding sentence of this quotation, where 
you say there is nothing new in this idea, I wish to 
reply by giving you and your readers some new ideas. 

While none of us know all of the wonders as set 
forth in the recent discoveries in radio-activity, and 
while you state that “the universe rests on an electrical 
base; in other words, nothing exists but electricity,” I 
wish to differ from you in that respect, and submit the 
following ideas upon electro-magnetism, built from 
years of research and experiment, not only upon metals, 
but upon the human system, and observations of vege- 
table matter. I am led to believe that magnetism is 
the primary element of creation, and not electricity. 

For the purpose of illustrating my idea I will use a 
dynamo, the armature of which represents our sun 
and the field magnets represent the planets of our solar 
system. Dynamos are built of sufficient diameter and 
have as many field magnets as there are planets in our 
system, each magnet acting upon the armature and the 
armature reacting upon all of the magnets, each renew- 
ing its power from the action of the others. We all 
know that the amount of electricity and magnetism de- 
veloped depends upon the speed of the armature; that 
is, increase the speed of the armature 25 per cent end 
you get 25 per cent more current. Therefore, carrying out 
our illustration, each planet is a field magnet for the 
generation of magnetism for all of the others, by which 
each, independent of the others, generates an elec- 
tric current for its own local use. Is it not, therefore, 
a self-evident truth that since there are large bodies 
of iron ore in the earth and the spectroscopic lines 
find the same elements in the sun and other planets, 
residual magnetism exists in the other planets the 
same as in the earth?. 

Therefore, if a planet did not rotate on its axis, it 
would still be charged with a large amount of the 
energy which we call magnetism. Now if we compel 
that planet to rotate on its axis, it causes the develop- 
ment of aneelement that did not exist on that planet 
before it rotated. This generation of a new species of 
energy is called electricity, and with the development 
of this new-born son of light and labor, it causes the 
planet to begin immediately to generate a much larger 
amount of magnetic intensity, or speaking in the lan- 
guage of mechanics, its invisible magnetic steel cables 
are doubled and trebled in strength and size and power 
to do work for itself and its neighboring planets mil- 
lions of miles away. 

We lay down the proposition that magnetism was 
and is a natural primal element that existed in the 
metals of planets from the dawn of their creation. 
Though the planet, if it is possible to imagine such a 
contingency, may not have rotated on its axis for mil- 
lions of years, it still had its storehouse of dormant 
magnetic life and power, whose unseen lines of force 
were reaching out into all the regions of space and 
searching for the polar affinity of its brother orbs with 
a pulling power that is inconceivable to the human 
brain. These lines of magnetic force, we will say for 
the purpose of our argument, are holding this non- 
rotative planet in their vise-like grip, floating at rest 
in space, very similar to our moon, which rotates upon 
its axis but once a month if at all. Therefore, when 
we apply an irresistible rotating power and compel it 
to rotate on its axis, there occurs what we can call a 
tremendous friction. These millions of lines of unseen 
magnetic force, stronger than steel cables, object to this 
new motion; they say to this planet: “What is the 
matter with you? Can’t you keep quiet and not kick 
up such a racket?” But the rotating power is more 
mighty than the holding power, whereupon begins 
the bending, stretching, and warping-of these lines of 
force, and this new element we call electricity is born 
of the struggle between these two giants, magnetism 
and the unknown rotative power. After the struggle 
and birth of electricity, magnetism received its younger 
brother with open arms and we call the twins by the 
name electro-magnetisr” 
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Incidentally, we would remark that the energy which 
keeps the »lanets rotating on their axes is apparently 
a different power from that of magnetic force. Who 
knows what that energy is? The only reply we can 
make is to call it infinite energy. 

Can ‘we not illustrate this idea by an equation in 
mathematics where we have two given and known 
quantities, magnetism and electricity, and one unknown 
quantity which is superior to both of the others, and 
solve this problem by using the dynamo? There it 
stands, idle; its armature not moving, but we know 
that it is ready to generate a given quantity of both 
magnetism and electricity. Before it can do this we 
must compel the armature to revolve, which it cannot 
do of itself, but requires another energy (our unknown 
quantity). This unknown quantity must be more pow- 
erful than the other two; therefore we apply a %,000- 
horse-power steam engine to the shaft of a 1,500-horse- 
power dynamo and immediately the object of the cre- 
ation of that dynamo is complete; the armature 
revolves; results are given out. Therefore, I ask, ‘s 
there not still another force left for men to discover 
and develop for the use of humanity—this unknown 
power which compels the planets to rotate against the 
lines of magnetic force? a 

Therefore, have we not reason to believe that mag- 
netism is an absolute element of original creation and 
that electricity is the result of that purpose carried to 
its complete perfection? 

The first was required by its pulling power to keep 
each planet in its destined path. The second was not 
needed until the Creator said, “Let there be light, and. 
the evening and the morning were the first day,” viz., 
the earth commenced to rotate, 

What affinity there may be between radium and mag- 
netic lines of force { am not prepared-to say. We know 
each one penetrates al) substances and cannot be in- 
sulated. That there is some affinity between them I aim 
ready to believe, and to deny that there is any affinity 
between radium and electricity until the time comes 
for a forming planet to rotate. Then only does elec- 
tricity appear entirely as a jocal matter that does not 
pass away from the periphery of the earth or other 
planet only in so far as the moisture of the air extends 
above or beyond that planet. ; 

To establish my position I refer again to the moon, 
where no electricity exists as far as our ablest sciet- 
tists have been able to discover. That it has a tremen- 
dous pulling power, we see by the tides of the ocean. 
If it is not magnetism that draws the ocean in its 
path, what is it? It is not needful to say that mag- 
netic power requires neither water nor wet earth. That 
there is radium in the moon, we have every reason to 
believe, but as yet cannot prove it; while the lack of 
water is absolute proof that there is no electricity on 
the moon. Therefore, if there is no electricity on the 
moon, the statement that “the universe rests on an 
electrical base” is not correct, for we know not how 
many other dead planets like the moon exist in the: 
universe, m 

No doubi there was a time in the life of the moon 
when it was surcharged with water vapor and elec- 
tricity; then did it not rotate on its axis as fast as 
does the earth? There are some things scientific in- 
vestigation has not yet revealed; one of them is why 
a planet stops rotating and dies, thereby losing its 
vapor and electricity. 

1 have tried to express my ideas in as few words as 
possible; a volume could not tell all on the subject. 

BENSON BIDWELL, 

Chicago, Il., August 10, 1905. 











International Polar Exploration, 


The International Congress on Economic Expansion, 
at its session at Mons, discussed a plan for placing 
polar exploration under international direction. A, 
motion to this effect was signed, by the Duke of Abruz- 
zi, the Duke of Orleans, Dr. Charcot. (the French Ant- 
arctic explorer), Lieut. Gerlache (the Belgltan Antarctic 
explorer), Dr. Nordenskjold (the Swedish Arctic ex- 
plorer), and.many others, The signers are said to be 
certain to have the adhesion of Commander Peary and 
Dr. Nansen, and practically all the Arctic explorers, It 
was stated by those present that Dr. Nordenskjold, 
Lieut. Shackleton of the British navy (the Antarctic 
explorer), and W. 8. Bruce were ready to take part In 
an international expedition, A motion was adopted 
approving the plan for international direction of polar 
exploration and asking Belgium to take the Initiative 
in inviting the other nations. The congress also adopt- 
ed a proposition for the creation of an international 
ethnographic bureau for the purpose of assembling the 
information gathered by all scientific missions. “‘Fred- 
erick J. V. Skiff of Chicago was among the supporters 
of the proposal to establish the bureau. A committee 
was appointed to organize it. The political section 
discussed trusts and tariffs and adopted a motion eall- « 
ing on the various governments to‘introduce legisla- 
tion for the control of industrial combinations. M. 
Beermaert, Minister of State, addressed the marine see- 
tion upon the necessfty for an international agreement 
upon maritime legislation, 
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THE VANDERBILT CUP ELIMINATION RACE. 

The leading machines in the elimination race for the 
selection of the team which is to represent America in 
the Vanderbilt cup contest, were, as reported in our 
last issue, a Pope-Toledo 60-horse-power machine, a 
120-horse-power Locomobile, a 40-horse-power Royal 
Tourist, a 50-horse-power Haynes, and a 60-horse-power 
Thomas. The two leaders and the last are racing ma- 
chines, built specially for long-distance racing of tlie 
class to which the forthcoming race belongs; the other 
two are stock touring machines. Among those that 
failed to get placed were three racing machines—a 
90-horse-power Pope-Toledo, a 40-horse-power White 
steamer, and a 60-horse-power Christie; the first two 
having been built specially for this race, and the Chris- 
tie racer being the one that has this year done such 
good work in the Florida and Cape May races. 

The Vanderbilt Cup Commission, before the race was 
held, announced that they reserved the right to select 
other cars than those which might win, should it ap- 
pear to them that the American team would be strength- 
ened thereby. In accordance with this policy, they de 
cided to substitute the White and Christie machines 
in place of the touring cars, and the 90-horse-power 
Pope-Toledo in place of the Thomas. 
The chairman of the committee explained that the 
members felt that the two touring cars which showed 
an average speed of less than fifty miles an hour, would 
have but little chance of winning in a race in which, 
because of the faster course, the average speed was 
likely to be between sixty and seventy miles an hour; 
while they considered that the 90-horse-power racer 
with a driver like Lytle, with experience in road rac- 
ing, would be a better combination than that afforded 
by the lower-powered Thomas car and its less-experi- 


60-horse-power 


enced driver. 

That the failure of the three winning cars to be se- 

lected for a place on the team should be a great disap- 
pointment to their owners and builders was inevitable; 
for it be denied that, although their average 
speeds of 48.79, 47.44, and 46.26 miles per hour would 
not give much expectation of their winning against the 
fast and powerful foreign machines that are entered, 
the performance was an extremely creditable one 
for machines that were built merely for touring pur- 
poses. 
In any case, it is gratifying to note, as the result of 
the race, that America stands in a much stronger po- 
sition this year than she did last; for there are at least 
eight machines that may be considered strong candi- 
dates for a place on the American team, namely, the 
five that finished first in the trials and the three 
which were subsequently selected by the cup commis- 
sion. 

Our illustrations show eight of the ten machines 
which competed on the 23d ultimo. The only two not 
shown are the 60-horse-power Franklin (whose lengthy 
eight-cylinder air-cooled engine, however, appears upon 
page 282) and the six-cylinder, 90-horse-power Pope- 
Toledo, which broke a transverse member of the sub- 
frame that supports the engine and transmission, dur 
ing the second circuit. The winning Pope-Toledo No. 
2, with Dingley at the wheel, is shown at. the starting 
line, which it crossed at 5:32 A. M. This machine fin- 
ished its first round at 5:59:58, thus covering the 28.3- 


cannot 


* mile circuit in 27:58, or better than a mile a minute. 


This was the fastest time made by any machine. The 
other circuits were made in 31:07, 33:35, and 28:10 
respectively, and included two stops on the second and 
two on the third round. The first three stops were 
occasioned by broken vibrators and were of short dura- 
tion, while the last one was caused by dirt in the car- 
bureter, which it took about five minutes to clean out. 
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The first and last round were made without a stop. 
The four-cylinder engine of the Pope-Toledo car is also 
shown herewith. It has the same type of corrugated 
copper water jackets that have been used on the Pope- 
Toledo machines for the past several years. The ex- 
plosion chambers on top of the cylinders are high and 
of small diameter. They contain the inlet and exhaust 
valves, the former of which is located above the 
latter and is automatic.: The spark plug is seen in 
the head. A belt-driven, mechanical, force-feed oiler 

















Exhaust Side of the 74 x 74 4-Cylinder Locomobile 
Engine, Showing Copper Water Jackets at V V. 

















AA, clutch cone; ITI, blades of flywheel; CC, protective casing com- 
pletely inclosing forward side and rim of flywheel; O, oil tank; P, oil 
pumps; EK, exhaust pipe; R, radiator ; G, incased half-speed 
gear on eame shaft with water pump; K, centrifugal 
water circuiating pump, 

Rear of Dash of Locomobile Racer, Showing New 
Oiling Arrangements and Casing for Flywheel 
Clutch. 


supplies oil to the engine cylinders and crank-case. A 
single carbureter, of the automatic float-feed type, sup- 
plies all four cylinders. The gasoline is pumped by 
hand from the main tank to an auxiliary tank just 
above the carbureter, A separate coil, high-tension ig- 
nition system with accumulators is used. The engine 
has 6 x 6-inch cylinders and it develops maximum 
power at 1,000 R. P. M., at which speed the car, which 
has a three-speed transmission, travels 78 miles an 
hour. The car differs from the regular model touring 
car chiefly in that the frame is shorter and that smaller 
tires are used on the front wheels. These are 3% x 34, 
while those on the rear wheels are 4%, x 34. The 
wheel base is 96 inches, and the weight 2,198 pounds. 
The six-cylinder Pope-Toledo has cylinders of the same 
size as the other car, but two carbureters are used in- 
stead of one. This car is geared to make about 92 
miles per hour at 1,000 R. P. M. of the engine. It has 
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a 100-inch wheel base and weighs 1,000 kilogrammes 
(2,204 pounds), which is the limit. 

No. 1, the Haynes, made a very steady-running per- 
formance, and except for an oil can falling into the 
flywheel, had no troubles whatever. Its driver was 
sending it over the course faster every round when 
the race finished. This machine has several improve- 
ments, including an arrangement for passing from high 
to low gear at once without releasing the clutch. It 
also has a special roller bevel-gear drive. The wheel 
base is 106 inches and the wheels 34 x 4 and 34 x 4%. 
The car weighed 2,198 pounds. 

Car No. 3, a large Matheson touring car chassis of 
40 horse-power, as well as the front end of No. 4—the 
White steamer—is shown at the starting line. No. 3 
quit in the first round from a crank-shaft bearing 
seizing, and No. 4 did even worse, for Walter C. White, 
who was driving it, opened the throttle too suddenly, 
with the result that one of the universal joints of the 
longitudinal driving shaft broke as the car went over 
the line. The machine ae down the slight grade, 
a short distance and stop at the side of the Toad. 
During the next half hour a universal joint was taken 
from a touring car which stood beside the road, and 
the racer was repaired. It reappeared at the start 1 
hour, 7 minutes, and 52 seconds after it first crossed 
the line. On the second round it was put out of the race 
by the water tank breaking. The tank had been dam- 
aged in an accident which occurred the previous day. 

The present White racer is built along somewhat the 
same lines as the former one with which Webb Jay 
set the world’s track record for the mile at 48 3-5 sec- 
onds. The engine and generator in the new car are 
more powerful, and the machine is built heavier 
throughout in order to make it suitable for road rac- 
ing work. It also has larger tanks for the storage of 
gasoline and water, and it is, furthermore, equipped 
with a condenser which extends along both sides al- 
most half the length of the car. The car sets very 
close to the ground, the springs and frame being be- 
low the axles. In every respect it looks like a power- 
ful racing machine. The wheel-base is 132 inches, the 
front wheels have 3% x 30-inch tires, and the rear 
wheels 41%4x 34-inch. As in the touring car of the 
same make, the frame is of armored wood and there is 
a shaft drive with disconnecting clutch from engine 
to rear axle. In the extreme front of the car is the 
water tank; then comes the generator, similar in every 
respect, except size, to that used in the White touring 
car; set close behind this is the vertical, compound 
engine, which also differs only in size from a stock en- 
gine. There is a high, square dash, and the driver and 
his assistant sitting behind this are almost completely 
protected by it, only their heads being visible from the 
front of the machine. On the rear of the car are twin 
gasoline tanks, which, as well as the water tank, have 
a capacity of 30 gallons. The weight of this car is 
2,184 pounds. No. 5, the Locomobile racer, probably 
was capable of the greatest speed of any machine en- 
tered, for its engine was by far the largest, and has de- 
veloped under test well over 120-horse-power. Joseph 
Tracy, who drove the huge machine both here and in the 
last Bennett race in France, used every precaution in 
order to make a good showing. He traveled the 113 
miles without a stop, and covered the circuit in two 
minutes less time the last two laps than he took for the 
first two. His times were 31:27, 31:13, 29:56, 29:13 
for the four laps. A variation of but 14 seconds in 
going 28.3 miles certainly shows very skillful driving. 
Tracy tried to make the rounds in 30 minutes each, and 
how well he succeeded is shown by the above figures. 
This racer has had necessary changes made in it since 
the Bennett race. The chief of these is the complete 








The 60-Horse-Power 6 x 6-Inch Engine of the Pope-Toledo Car. 


corrugated copper water jackets and the automatic carbureter, as well as the spark coil 
Note also the specia) radiator of this car, 


Thie view shows tl 
tying horizuntally on a board just over the flywheel. 








Exhaust Side of the 50-Horse-Power 5 x 6-Inch Haynes Engine. 


The gear-driven pamp, mechanical oiler, and belt-driven fan are clearly shown. Also an autiliary olf 
tank and spark coi] on dash, 


ENGINES OF THE COMPETING CARS IN THE VANDERBILT CUP ELIMINATION RACE 
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Start of the 60-H. P. Pope-Toledo, Which Won the Race in 2 Hours and The 40-H. P. Matheson and White Steam Racers at the Starting Line. 
50 Seconds, Neither Car Finished. 














The 120-H. P. Locomobile Rounding the Hyde Park Turn. This Machine The 40-H. P. Haynes Speeding. This is an Improved American Touring Car 
Made no Stops and Won Second Place in 2 Hours, Which Made a Very Consistent Performance and Obtained Fourth 
1 Minute, 49 Seconds. Place in 2 Hours, 23 Minutes, 32 Seconds, 








The 40-H. P. Royal Tourist Which Overturned in the Third Round, was Righted The 60-H. P. Frost Drive Christie Machine Which did not Finish on Account of 
Again, and Won Third Place in 2 Hours, 19 Minutes, 18 Seconds. Tire Trouble, but Which has been Placed on the American Team. 





‘The 60-H. P. Six-Cylinder Thomas Racer, Which Made Good Time on the First Round, but was Delayed by Battery Troubles Afterward. This Car was Fifth ia 
2 Hours, 29 Minutes, 40 Seconds ; but it was not Pat on the Team, Being Replaced by a More Powerful Pope-Toledo. 


MACHINES WHICH COMPETED IN THE VANDERBILT CUP ELIMINATION TRIALS 
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protection of the clutch from oil by incasins it and the 
flywheel, as shown in our illustration. The tight cas 
ing around the flywheel is shown at CC. The blades of 
the fywheel, / / /, are seen within this casing, while the 
clutch cone, A A’, is seen within the flywheel. The oil 
tank is located on the dashboard at ©, and three hand 
oil pumps are now used for forcing the oil to the bear 
ings, cylinders, and crank case of the engine. The 
water pump is shown at K on the same shaft with the 
inclosed gear, G, which is driven by another gear on 
the motor shaft at half the speed of the latter. 
Another change that was 
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injured badly With the aid of onlookers they mghted 
the car, straightened the bent steering column and 
levers as best they could, and in four minutes from 
the time it overturned it was again on its way. So 
quickly was the car righted that the water did not 
spill out of the radiator to any great extent or the 
acid out of the ignition accumulators. The nervy 
driver finished the third round without a stop, but he 
was obliged to stop twice for water in the fourth. The 
top cap was knocked off the radiator and the pump 
forced the water out, while the radiator was leaking 
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other battery was put in circuit. This too ran down 
and the last few miles were run on the low gear at 20 
miles per hour in order to keep the engine running, as 
it was missing fire-so badly from the weak battery. 
The six-cylinder Thomas motor is made up of indi- 
vidual cylinders bolted to the crank case. The inlet 
valves are automatic and are placed directly over the 
exhaust valves. The spark plugs are located in the 
valve chambers. A distributor directs the secondary 
current from a spark coil with vibrator, to each of the 
six plugs in turn. Storage batteries are used to supply 
the current. The engine 
cylinders are 5%-inch bore 





made before the car was 
sent abroad and since it was 
described in our issue of 
May 27 was the replacing 
of the ordinary cast water 
jackets by similar jackets 
of sheet copper. This was 
done in order to educe the 
weight, as the car was 100 
pounds over weight when it 
was completed. Nearly the 
whole 100 pounds were re 


moved from the engine | 
alone. Yet this made a per- 
fect performance in both N 
the Bennett race and the 


eliminating trial In the 
view shown herewith, the 
reader will note the copper 
water jackets, V V, riveted 
to the engine. The engine 
is so geared that at 900 R. 
P. M. the car trayels at a 
speed of 90 miles an hour 
on the high gear It was 
the only engine fitted with 
low-tension ignition by 
magneto, and the car. too, 
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prich by 44-inch stroke. A 
three-speed sliding gear 
transmission and side chain 
drive to the rear wheels is 
used. The car weighs com- 
plete 2,180 pounds. 

The eight-cylinder, air- 
cooled Franklin was No. 9. 
The engine started readily 
and ran with the clock-like 
regularity of most of the 
Franklin motors; but the 
machine did not accelerate 
rapidly and did not appear 
to have much speed. It 
made one round in 36:46 
and gave out in the second 
owing to the universally- 
jointed driving shaft com- 
ing apart. The engine of 
this car is rated at 60 
horse-power and is_ prob- 
ably the largest air-cooled 
motor which has ever been 
placed upon an automobile. 
it consists of two four- 
cylinder units joined  to- 








was the only one to finish 
the race without a stop 

The Christie car, No. 6. 
has already been described 
at length in our last Automobile Number It was 
driven by George Robertson, who had had scarcely 
any experience in driving it. As a consequence, the car 
swayed badly The engine did not start easily at the 
starting line, and so it was set in motion by pushing 
the car and suddenly letting in the clutehes, One of 
the front tires wus not sufficiently inflated. It was 
ripped off at a turn in the first round, and the wheel 
was run on its rim 250 yards to the nearest tire sta- 
tion. Putting on the new tire was a lengthy process, 
as this car consumed 1 hour, 50 minutes, and 58 sec- 
onds on the first round because of the delay. The sec- 
ond round was made in 32:38; and the car appeared 
to have great speed as it passed the grand stand. In 
the Vanderbilt race it will be driven by Walter Chris- 
tie, its designer and builder, and it will doubtless make 
a much better showing in view of what it has done 
in the past. The engine of this car is a 64% x 6% four- 
cylinder, water-cooled motor, the cylinders being in 
one casting which has a copper water jacket around 
it. As is apparent from the 
photograph, the engine is 
placed transversely in front 
and drives the wheels direct 
through cone clutches in each 
of its two flywheels and short, 
uniiversally-jointed shafts con- 
necting with the hubs of the 
wheels, and permitting them 
to be turned for steering. 
‘With a similar motor on the 
rear of his car, Mr. Christie 
made a mile at Atlantic City 
beach in 38 seconds (94.73 
miles an hour), but in a sub 
sequent trial the rear cylin- 
ders broke off at the base, 
fortunately without hitting 
either Christie or his me 
chanie. 

The driver and mechanic 
of No. 7—the “Royal Tourist” 
—-deserve great credit for 
what was without a doubt the 
plucklest performance of the 
day. The car ran splendidly 
and without mishap until it 
was half way around on the third round, when it over- 
turned at the sharp turn about 2% miles northeast from 
the grandstand. Its driver, Robert Jardine (who also de- 
signed and built the car) took the turn at too high a 
speed. The road was soft at this point and the earth had 
been pushed up in a ridge at the edge of the turn. The 
ear, as usual, tended to skid, but the moment the wheels 
struck the ridge (which held them from sliding fur- 
ther laterally) the terrific centrifugal force developed 
overturned it about its outer wheels as a pivot, and it 
fell upside down, Both men were thrown out but not 








Map oi tne Course of the Vanderbilt Race. 
The eliminating race was held over thie course. 


besides. Despite the accident, the machine was only 
two minutes slower on the third than on the second 
round, which was the fastest. It was during an effort 
to go still faster that the accident occurred. The 
time by rounds was as follows: 34:44, 33:21, 35:36, 
35:37. The last two rounds within one second of each 
other is a curious coincidence in view of what hap- 
pened in each. 

The engine of No. 7 is a typical four-cylinder, 5 x 51% 
motor with its cylinders cast in pairs. It is geared so 
as to run the car 60 miles an hour at 1,000 R. P. M. The 
horse-power developed is 32 to38. The car has a three- 
speed sliding gear with universal joints between engine 
and transmission, and between the transmission and 
the rear axle in the propeller shaft. Roller bearings 
are used in the wheels and rear axle. The former are 
fitted with 34 x 44-inch tires. The wheel base of the 
car is 110 inches. This machine made an excellent 
showing and finished third, despite the fact that it 
overturned in the third round and that its driver 





The 60-Horse-Power, 5 x 5-Inch, Air-Cooled, Franklin Engine. 
Note the auxiliary exhaust pipe at the bottom of the cylinders, 
THE VANDERBILT CUP ELIMINATION RACE. 


and mechanic miraculously escaped serious injury. 

The six-cylinder Thomas racer was car No. 8 A 
good idea of the length of this machine (which has a 
122-inch wheel base) is to be had from the illustration. 
This car would have made a far better showing had it 
not been for the breaking of the battery box which 
carried the two sets of accumulators. One of these 
upset and lost most of the acid as the car passed the 
grandstand at the beginning of the second round. 
trant, the mechanic, held the battery between his feet 
until it was used up. Then a stop was made and the 


gether and driving a single 

crank shaft. The cylin- 

ders have a 5-inch bore and 

stroke. All the valves 
are in the cylinder heads and are mechanically oper- 
ated. An auxiliary exhaust pipe is fitted and connects 
with ports at the base of the cylinders, as can be plain- 
iy seen in the illustration. On account of the length 
of the motor, the car itself has a very lengthy appear- 
ance, while the driver's seat is raised exceptionally 
high. The wheel base of the machine is 128 inches, 
and the wheels used are fitted with 3% x 36 and 4 x 36 
inch tires in front and rear respectively. The weight 
of the machine is 2,180 pounds. 

The total elapsed times of the five machines which 
finished were: No. 2, 60-horse-power Pope-Toledo, 2 
hours and 50 seconds; No. 5, 120-horse-power Locomo- 
bile, 2 hours, 1 minute, 49 seconds; No. 7, 40-horse- 
power Royal, 2 hours, 19 minutes, 18 seconds; No. 1, 
50-horse-power Haynes, 2 hours, 23 minutes, 32 sec- 
ends; No. 8, 60-horse-power Thomas, 2 hours, 29 min- 
utes, 40 seconds. The average speeds of these cars in 
the order named were 56.54, 55.80, 48.79, 47.44, and 
46.26 miles an hour. The first two of these times are 
a little better than the aver- 
age time made by the winner, 
Heath, on his Panhard car 
last year. Although he trav- 
eled very much faster the 
first few rounds, he only suc- 
ceeded in averaging 52.2 miles 
per hour on account of tire 
trouble. Thus it will be seen 
that only the first two cars 
made an average speed as 
great as that which will un- 
doubtedly be averaged in the 
final race. The Thomas made 
54.98 miles per hour in its 
first round, so that if its bat- 
tefy had been fastened on se- 
curely it would probably have 
made the third best average 
time. With the exception of 
the Christie none of the ma- 
chines had tire trouble. 
The race was hardly long 
enough to test thoroughly 
the endurance of tires and 
, machines under high-speed 

conditions; but it is to be 
hoped that the lessons to be learned from it will be 
taken to heart by the owners of the cars chosen, and 
that as a result the American cars will make a fast 
and steady performance in the final race. 

If the team remains as selected, it will consist of 
the following five machines: 120-horse-power Locomo 
bile, 90 and 60-horse-power Pope-Toledo machines, 60- 
horse-power Christie, and a 40-horse-power White 
steam racer. The last two of these machines are dis 
tinctively American types, and all are purely racing 
Cars. 
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GLIDING BOATS.—THE NAVIGATION OF THE FUTURE, 
BY PROF. DANIEL BELLET, OP THE PARIS SCHOOL OF POLITICAL SCIENCE, 

Every vessel of the ordinary type, even if of very 
light draft, is partly submerged, for it must displace 
its own weight of water, whether it be in motion or at 
rest. To use a figurative but very descriptive expres- 
sion, it “plows” the water, separating its particles and 
forming a furrow. This plowing necessitates a con- 
tinual expenditure of energy, from which, for exam- 
ple, a wheeled vehicle traveling over a smooth road is 
exempt. It is true that the building of boats has been 
carried to great perfection, and the forms of bow and 
stern are such that the water is parted with compara- 
tive ease and flows together smoothly astern. In the 
new auto boats, especially, both the bow and stern 
waves are nearly eliminated. But the resistance due 
to partial immersion remains, and forms the greatest 
impediment to progression, far exceeding the skin 
friction. It is because of this resistance that the pow 
er required to propel a vessel varies as the cube of the 
velocity. 

Hence inventors have long sought the realization of 
a type of vessel which shall not penetrate’ but glide 
over the water, thus eliminating all resistance except 
the skin friction on the bottom. The best method of 
attaining this result is to give the vessel so great a 
speed and such a form that the propelling force is re- 
solved into two components, one of which sustains the 
weight of the vessel. This is the principle of Count 
de Lambert’s remarkable boat, before describing which, 
however, I will mention some earlier attempts. 

The idea of the gliding boat seems to have been sug- 
gested by the children’s pastime of “skipping” stones 
The stone, like the boat, has weight, which 
the decomposition of 
oblique impact 


on ponds. 
is sustained by 
its momentum on 
against the water. 
In 1872 Froude, at the request of the 
British Admiralty, experimented with 
planes sheathed with polished metal, 
variously grouped and inclined. As 
light and swift-running motors were 
not then to be had, the apparatus was 


towed. At high speeds there was a 
partial emergence, which sometimes 
amounted to half the displacement, 


and the resistance was found to in- 
crease less rapidly than the velocity. 

M. Pictet also attacked the problem, 
not with inclined planes, but with con- 
like the modern 
“glide on their 
boat were 


structions somewhat 
boats, which 
The sides of his 
parallel and vertical, while the profile 
of the bottom was a parabola with its 
and its concavity 
directed downward, The 
vertical, and made an acute angle with 
the The boat was towed, and 
showed ordinary 
boats at all speeds exceeding 10 miles 


auto 
sterns.” 


vertex at the bow, 


stern was 
bottom 
advantages over 
an hour. It rose perceptibly, the wa- 
ter flowing away in a smooth, connect- 


ed sheet. Up to 15% miles an hour 





the increase of power required was 
much less than with an ordinary boat, 
and at higher speeds the power de- 


Length, 20 feet. Breadth, 10 fect. 
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creased in absolute value. 


In some cases more than 


half the normal displacement was out of water. 
M. Albert de Puydt has endeavored to make a boat 


glide over the 
appreciable dis- 
means of in- 
which he calls 
is calculated 


power suffices 
the watera 
1,300 pounds, 


plane area of 
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Pictet’s Experi- 
mental Boat, with 
Lines of Flotation. 


water without 
placement, by 
clined planes, 
hydroplanes, It 
that 13 horse- 
to lift out of 
boat weighing 
with a hydro- 
100 square feet. 








Designed to run on films of air forced out under the gliding runners. 
Ader’s Gliding Boat and Its Pneumatic Runners. 





An Experimental Trip with Lambert's Boat. 














Lambert’s Steam Glider, Model of 1897. Made 20 Miles per Hour. 





Five gliding planes, Speed, 26 miles per hour, 


Such a boat easily 
accommodates a 
40 - horse - power 
motor, so that 27 
horse - power re- 
mains for the for- 
ward motion. De 
Puydt's experi- 
ments, I think, 
have been confin- 
ed almost entirely 
to a small model. 
M. de Lambert, 
on the contrary, 
has built a series. 
of practica- 
ble gliding boats.” 
I have tried one 
of them, which 
carries two  per- 
sons, and there 
would seem to be 
no difficulty in 
constructing much 
larger vessels. For 
years De Lambert 
has studied the 
application of the 
skipping- 
stone principle to 
navigation. He 
towed inclined 


12-horse-pewer motor, 





planes with inereasing speed until they suddenly rose 
to the surface, the power consumed falling as suddenly 
and remaining very small as long as the speed required 
for such gliding was maintained. The improvement of 
light-weight motors led him to equip his boat with one, 


which enabled it to move independently. In 1897 he 
mounted. a compound Field motor with tubular boiler 
on a catamaran formed of two narrow hulls joined by 
a frame of metal tubes. The motor made 800 revolu- 
tions a minute, To the frame were attached, under 
the hulls, four transverse planes whose inclination to 
the horizon could be varied from 1 in 20 to 1 in 30. 
The boat weighed 600 pounds, and the combined area 
of the planes was 55 square feet. At speeds above 10 
miles an hour the boat glided on the planes with the 
hulls entirely out of water. The maximum speed, 20 
miles an hour, was remarkable for a grate surface of 
74 square inches and a screw diameter of 18% inches. 

But a steam engine is not suited for a one-man boat, 
so an easily-managed petroleum automobile motor was 
used in subsequent experiments, in which increased 
speed was attained by modifying the arrangement and 
inclination of the planes. Count de Lambert's latest 
boat is 20 feet long and 10 feet wide between the ends 
of the planes, which are five in number. They are 
made of mahogany, I believe, and the inventor has 
built the entire boat of ordinary materials, to prove 
that the essential thing is not the material, but the 
arrangement of the planes. The two hulls are leng 
and narrow, but this is merely to economize space, for 
they play no part in navigation at normal speed, when 
they are entirely out of water. The construction is 
very light, the frame consisting, in part, of aluminium 
tubes. The power is furnished by an ordinary automo- 
bile motor (Dion Bouton) of only 12 
horse-power. The boat will carry two 
persons, but may be managed perfect- 
ly by one. 

When the motor is started, the ves- 
sel moves forward a few yards, sup- 
ported by the floating hulls, and the 
submerged planes plow the water. If 
this state of affairs should continue, 
great power would be required; but, 
from the beginning, the inclined 
planes tend to rise, and they emerge 
partially after a few yards’ run. This 
causes a great diminution of resist- 
ance and, therefore, a sudden increase 
in speed, and the boat rises quickly 
until only the after parts of the planes 
dip in the water. This is the norma! 
position. Indeed, as may be seen when 
the boat passes the observer, and, less 
clearly, in the photographs, the two 
forward planes seem not to touch the 
water, so that the boat glides partly 
on a layer of air or foam. It almost * 
“skips” over the surface, with amazing . 
speed, and without forming &@ bow or 
stern wave or the classical “furrow.” 
The speed may well be called amaz- 
ing, for it has risen to 25 miles an 
hour. This is the speed of the most 
perfectly designed auto boats with 80- 
horse-power motors, but De Lambert's 
boat, of equal weight, uses only 12 














Lambert’s Gliding Boat at Speed. 
GLIDING BOATS,—THE NAVIGATION OF THE FUTURE, 
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horse-power! This very remarkable result, I think, 
practically solves the problem of navigation by glid- 
ing. All that remains to do is to apply the principle 
on a larger scale. 

M. Ader, also, has invented a very ingenious boat, 


which is now in the Paris Conservatoire des Arts et 
Métiers, It has, at the bow, two large wings and, at 
the stern, two smal! ones which form a sort of tail. 
The wings fold together lengthwise when not in use. 
To facilitate gliding, M. Ader conceived the idea 
(more ingenious than practical) of forcing com- 


between the con- 
cave wings and the surface of the water. There must 
large consumption of power in 
to replace that 


pressed air into chambers formed 


this device a 
compression of air, 


be in 
the -continuai 
which escapes as the boat advances. 

Count de Lambert's boat has stood the test of prac- 
tice. In defiance of theoretical objections, it steers per- 
fectly, and {t can be stopped with the greatest facility, 
because, when the motor stops, the hulls fall back into 
the water and act as brakes. Pleasure boats of this 
type are sure to come into use quickly, and I cannot 
see why further study should not lead to the con- 
struction of larger vessels on the same principle. 
AN AUTOMATIC SWITCH FOR MAKING AND BREAKING 

THE PRIMARY CIRCUIT OF TRANSFORMERS. 

With transformers, it is important that, when the 
secondary current is started or interrupted, the pri- 
mary circuit shall be simultaneously closed or opened. 
In fact, whatever may be the importance of the ef- 
ficiency of a transformer, the annual efficiency of a 
transforming installation always leaves something to 
be desired if the periods of operation are interspersed 
with long periods of rest. This is due to the fact that 
the primary circuit always remains closed, and the 
current necessary for the magnetization continues to 
yass through it. It is in order to remedy this incon- 
enience that the Siemens-Schiickert Company has for 
some time been employing the arrangement that we 
are about to describe with the aid of the accompanying 
diagram. 

If, in the secondary circuit, the switch, A,, is closed, 
a circuit is formed for the current from the batteries, 
B. This circuit includes the contact spring, k, and 
the electro-magnet, s. The latter becomes energized 
and attracts the armature, a. At the same time, the 
lever, h, which forms part of a, and the end of which 
sufficiently supports the sleeve, H, containing the iron 
core, Z, will turn upen its axis, O, to move away from 
under the sleeve and allow it to drop and close the 
switch, A,, of the primary high-tension circuit. 

When the switch, A,, is again thrown off, the con- 
tact, k,, is closed, and the solenoid, 8, will then be 
violently excited by the secondary alternating cir- 
cult. As a result of this, the core, 
BE. is quickly drawn back into the 
coll, 8. Hence, the sleeve, H, will 
be carried along and the high-ten- 
sion switch, <A,, will be again 
opened. The interrupting arrange- 
ment cannot possibly fall back be- 
cause the supporting lever, h, again 
moves into place beneath the sleeve, 
H. In the inoperative position, the 
electro-magnetic tele-interrupter is 
devoid of current, and therefore 
consumes no energy, besides being 
silent. 








—— eee 
“Calelum Steel.” 
A novel material, likely to as- 
sume a high importance for the 


ceramical industries in case the 
statements made in regard to its 
properties are borne out even par- 
tially, is called “calcium steel.” 
This product is obtained from 
feldspar sand and a lime flux and 
is a compact, homogeneous and 
plastic mass of great hardness, re- 
sisting oxidation and not affected 
by the influence of the atmosphere 
or of acids; it also is a poor con- 
auctor of heat and electricity, Its 
specific weight is 3.2, and its 
crushing strength about 2,500 kilo- 
grammes per square centimeter. 
“Calcium steel" can be worked like 
a metal, and can be filed, bored, 
chiseled, polished, enameled, paint- 
ed on, or otherwise decorated like glass and porce- 
lain, For the manufacture of articles from this prod- 
uct two processes are available. After mixing the two 
components, viz., feldspar sand and lime, in the proper 
ratio and in a finely powdered condition, the mass 
can either be molded cold and compressed like bricks 
and the articles thus obtained heated up to the tem- 
perature required for the sintering of the components, 
or else the mass may be simply melted together and 
poured out like metal in molds after having become 
liquid. The cast articles would have to be carefully 
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annealed and cooled slowly. “Calcium steel” is of a 
white color, but can be colored by the addition of metal 
oxides or the like. Its extremely favorable physical 
properties make it an extremely favorable material for 
water conduits, gas pipes, and other underground 
piping. 
‘ 0 
CIRCUIT-BREAKER FOR EXPLOSIVE ENGINES. 
Something quite new in the line of circuit-break- 
ers for explosive engines is provided by the recent in- 
vention of Mr. Ralph M. Lovejoy, of Meredith, N. H. 
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CIRCUIT-BREAKER FOR EXPLOSIVE ENGINES. 
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The improved mechanism avoids the uncertainties of a 
vibrator, insuring positive interruptions, and instead 
of a single, sudden break, a series of interruptions of 
high frequency are afforded. Furthermore, the ar- 
rangement is such as to keep the contact surfaces 
clean. The action of the mechanism and the course 
of the currents may be traced in the accompanying 
engraving. The contact lever, A, is provided with a 
nunmiver of contact posts adapted to make contact with 
the cam lever, B. The latter is formed with a cam 
swell, which is engaged by a roller on the crank arm, 
Cc. The posts, D, E, F, and G, on lever, A, are arranged 
to consecutively make contact with the lever, B, as will 
be presently explained. The primary circuit may be 
traced from the battery, through the primary winding 
of the induction coil and by way of wire J, direct to 
the lever, B, without passing through a vibrator. 
Thence it is conducted through lever, A, and wire, 
H, back to the negative pole of the battery. The sec- 
ondary wires, K and L, lead respectively to the spark 
plug and the engine base. The crank arm, C, is re- 
volved by suitable gearing with the main shaft of the 
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THE SIEMENS-SCHUCKERT AUTOMATIC 
SWITCH FOR TRANSFORMERS. 
The ewitch is shown in the open, or “off,” position. 


engine. At each revolution of the crank arm the lever, 
B, will rock upward, raising the lever, A. The dotted 
lines show the normal positions of these two levers, 
with the post, D, resting on lever, B. By reference to 
the detail view of lever, A, it will be observed that the 
posts, D and F, are insulated from the lever, also that 
the posts, KE and F, are longer than D and G, so that 
the posts terminate in an arc instead of a straight 
line. By reason of this arrangement, as the levers rise 
out of normal position tle post, 2, will first make con- 


* tact with the lever, B, completing the primary circuit 
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DIAGRAM O¥ WIRING OF SIEMENS-SCHUCKERT 
AUTOMATIC SWITCH FOR TRANSFORMERS. aoe 
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of the induction coil; then as the levers continue to 
rise this contact will be broken when post, F, engages 
the lever. Finally, when the levers are in their highest 
position, the primary circuit will be completed again 
through post, G. Then as the lever drops the circuit 
will be broken when F engages the lever, completed 
when E£ engages the lever, and finally broken when 
normal position is reached with post, D, engaging 
lever, B. A spring acting on the arm, A, insures per- 
fect contact of the posts with this lever. Thus, every 
time the crank shaft operates the cam lever, three posi- 
tive interruptions of the circuit are made. For the 
sake of simplicity, we have shown but four posts on 
the contact lever. However, it will be obvious that 
any desired number may be provided to increase the 
frequency of the interruptions. Owing to the fact that 
the two levers swing on opposite axes, there will evi- 
dently be some friction between the contact posts and 
the cam lever. This friction, while not enough to be 
objectionable, will serve to keep the contact points 
clean, insuring perfect electrical contacts. 


Do We Require Teeth? 

In a highly diverting discussion that followed the 
reading of a paper (published in full in a recent issue 
of the Journal of the American Medical Association) 
on “To What Extent are Teeth Necessary to Civilized 
Man?” Dr. Eugene L. Talbot made the startling asser- 
tion that dentistry, owing to uncleanliness in the 
insertion of bridges, etc., has as much to do with 
disease as any other one thing. He claims that the 
collection of germs about an ill-fitting crown is more 
detrimental to man than no teeth. For years Dr. Tal- 
bot has believed that man can get along without teeth. 
Men have lived to 90 to 100 years of age and have 
been without teeth for fifty or sixty years. 

One assertion of the doctor is well calculated to 
arouse the apprehension of the reader. “Methods of 
preparing food to-day,” says he, “do not require masti- 
cation and the jaws show in the evolution of man a 
shortening up, decay and loss of the teeth due to 
disease, and as evolution advances it will be seen that 
man can get along without teeth. Loss of the teeth 
due to interstitial gingivitis is a marked illustration 
of the fact that the teeth are passing.” 

“In regard to bacteria in the mouth,” Dr. Talbot 
concluded, “there is no question that modern dentistry 
is doing more to injure the teeth and the alimentary 
canal than any one thing. The filthy condition of the 
mouth under bridges and crowns is cértainly not con- 
ducive to health.” 

Dr. Frank L. Platt said that although it is possible 
for man to live without teeth, he did not think it a 
good plan for him to do so. He expressed himself as 
heartily opposed to the eating of prepared food that 
is easily digested, and opposed to 
vegetable food and health food be- 
cause patients who have taken up 
this mode of living are all losing 
their teeth, show evidence of mal- 
nutrition, are anemic and miserable 
specimens of humanity. Teeth, Dr. 
Platt averred, were given us for a 
definite purpose; they should be 
maintained as long as possible, and 
if they are lost, they should be 
replaced. 

Dr. G. V. I. Brown said that the 
animal economy gets along better 
with a good, full complement of 
teeth than it does without them. 
He declared that the mere fact that 
the chemist has prepared artificial 
food that can be digested without 
mastication is no argument against 
the use of teeth for masticating pur- 
poses. “They have been obliged to 
do this to help out the people with- 
out teeth or the people who are too 
lazy to use’their teeth.” Dr. Brown 
expressed his opposition to the idea 
that we can get along without teeth. 
“We can do it, but only with the 
greatest of care in the preparation 
of food.” 

Dr. M. I. Schamberg supported 
Dr. Talbot in the view that the time 
may come when people will be able 
to get along without teeth. 
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An interesting application of ther- 
mite (oxide of iron and alum) occurs in the production 
of castings free from air holes. For this purpose a 
mixture of thermite and titanium oxide is introduced 
in the melted mass. This causes an elevation of the 
temperature, and the titanium combines with the nitro- 
gen of the air contained in the mixture, forming 
cyanides of titanium, which float on the surface as 
slag; at the same time oxygen combines with the iron, 
also forming slag. In this way the gases contained in 
the casting, and liable to form air holes, are eliminated. 
—Rev. des Prod. Chim. 














OCTOBER 7, 


1905. 


Scientific American 














—_ 


RECENTLY PATENTED INVENTIONS. 
Electrical Devices, 

PROCESS FOR ELECTRICALLY WELD- 
ING RAIL-JOINTS.—C. Paupz, Hohenzollern- 
strasse 63-65 Breslau, Germany. This is a 
process for welding rail-joints after the rails 
are placed in position upon the track, the ob- 
ject being to render the rails practically in- 
tegral. A molding form is placed around the 
adjacent or abutting ends, an electric current 
is passed through the junction between the 
rails so as to partially melt these ends, and 
large bits of metal are gradually fed in be- 
tween the ends, so as to fill up flush with the 
top, thus perfectly uniting the rails. 





Of Interest to Farmers, 

BALE-TIE.—D. Witt, Trenton, Ill. This 
bale-tie is intended for use in securing bales 
pressed in baling-presses and for other use. 
The invention provides at one end of the main 
wire a hook-like projection and a keeper-sec- 
tion twisted in connection, so that the section 
overlies the hook and the loop of the section 
may receive the hook in the fastened position 
of the parts, the end extension of the section 
beyond the loop passing through the eye on 
the other end of the tie and bearing below 
such eye while the eye is engaged with the 
projection, whose free end is within the loop 
of the keeper. The end extension of the 
keeper-section is made in form of an eye for 
convenient manipulation of the device and when 
disposed in a certain position locks the loop 
on the hook or projection. 

CORN HARVESTER AND HUSKER.—P. 
FLEMING, Burton View, Ill. The aim of this 
inventor {is to provide a machine which is 
adepted to enter a corn-field and to harvest or 
cut off the stalks of corn and at the same time 
sttip the ears from the stalks, take the husk 
eff the ear, and to save any shattered grains 
of corn which may be shelled off, all of the 
operations to be continuously performed by 
the draft the team in drawing the machine 
e-crees tne field. 





Of General Interest. 

PROCESS OF MAKING PAINT-PIGMENTS. 

J. A. Titze., Sr., Newcastle, Pa. In this 
instance the invention relates to a process for 
producing a pigment or basis for making paints 
and preservative coatings admitting of general 
use, but specially applicable to surfaces of iron 
and steel, so as to preserve the same and espe- 
cially to prevent the rusting thereof. 

NAIL-CLAW. — L. JoLissarnt,  Terre- 
Blanche-Hérimoncourt, Doubs, France. This 
tool is to be used for the quick withdrawal 
of nails or tacks, Two nippers are presented 
to the nail head and slight pressure is ex- 
erted upon the wood, while the arms are 
brought nearer to each other, so as to cause 
the nippers to pass under the head. Then 
the tool is tilted to find a fulcrum on the 
wood by means of its heel portion, and in this 
way the nafl can be very easily removed. 
Spacing of arms can be previously regulated by 
means of guides, according to diameter of head 
of the nile which are to be removed. Should 
nails be headless, the pressing of nippers 
against the bodies of the nails would be suf- 
ficient to allow of withdrawing these nails. 

PORCELAIN TOOTH-FACING.—L, L. Pos- 
ton, Council Bluffs, lowa. This improved den- 
tal attachment comprises a porcelain tooth 
having its back constructed in right-angular 
form, the vertical portion having a dovetail 
groove which extends down below the hori- 
zontal or shelf portion and terminates in a 
socket, and a right-angular plate having a rod 
secured to and exiending below it, the plate 
and rod being fitted to the tooth proper and 
the rod being held in the groove and extending 
below the shelf into the pocket. 

FLASH-BOARD FOR DAMS.—J. E. Jxn- 
KINS, Vernon, N. Y. One purpose of the in- 
ventor is to provide an automatic board which 
will have a damming effect on the flow of 
water in all cases In whith the surface of the 
water is below a certain maximum elevation, 
the board being of cylindrical construction and 
mounted to freely roll upon curved tracks en- 
gaging the board at its ends, and, if necessary, 
at points between its ends, which tracks have 
& maximum curvature at their spstream ends 
gradually increased in radius ta, point near 
their outer or downstream ends, which latter 
parts are substantially straight and nearly 
horizontal. 

BOOKCASE.—H. E. sheniienil. Johnson, Vt. 
There is provision in this improvement for a 
serles of shelves which may be raised to any 
desired height on a central post by means of 
paw! and ratchet mechanism. The shelves are 
circular and are ‘mounted so that they can 
turn about the post to bring any desired book 
before the operator. The shelves are supported 
om ball-bearings to give perfect freedom of 
movement. The case is also adapted for hold- 
Ing merchandise or the like. 

VAULT - MOLD.—T. F. 
Ind. 


Garsier, Rockville, 


Mr. Gaebler’s invention has reference 
to a mold for manufacturing burial-vaults 
from plastic materials. The principal objects 


of his invention are the provision of means’ 
whereby burial-vaults can be made rapidly and | 


economically and at the same time improve 
the structure and appearance of the vaults 
themselves 


DIE-STOCK. z. 2. 


DELEHANT, Chicago, 
WM. In this 


instance the invention refers to 


improvements in stocks for thread-cutting dies, 
an object being to provide a die-stock with 
a simple means for quickly adjusting it to dif- 
ferent sizes,of pipes or rods on which a thread 
is to be cut and serving as a guide to cause @ 
perfectly straight cut of the thread. 

*RETORT.—G. Kercuum, Cutler, Ga, The 
retort comprises an outer and an inner casing, 
the former provided with upright guides on 
which the latter may slide when the lid of 
the outer casing is removed. The main steam 
inlet of the outer casing is surrounded with a 
step bearing which receives a nozzle on the 
inner shelf making a steam-tight connection. 
A perforated steam distributing cone is fas- 
tened over the inlet of the inner shell. 

MACHINE-GUN.—J. Borcrr, Dresden, Kan. 
This gun is adapted to be used with any 
form of cartridge. The eifect of the discharge 
is very destructive. It is to be used on fortl- 
fications to oppose the storming of an enemy. 
It may alse be used in trenches and on battle- 
ships. By having three or more cartridge-hold- 
ers the loading and firing may be carried on 
so rapidly as to make the weapon one of great 
destructive power. None of the barrels are 
parallel; but all diverge, and the tiers of bar- 
rele are so divided and ranged as to perfectly 
cover a field five or six hundred feet wide at a 
range of fifteen hundred to two thousand yards, 
the shots placed at this distance two to two 
and one-half feet apart. 





Household Utilities, 

WASHTUB.—A. TuHovrot, Union. Hill, N. J. 
This non-leakable washtub is in single forma- 
tion and provided with one or more compart- 
ments and constructed to be conveniently and 
expeditiously connected by bolts and nuts or 
their equivalents, the sections being so shaped 
as to receive and hold an outer covering of 
cement or other plastic material, which effect- 
ually conceals all connecting mediums and com- 
pletely closes all interstices or joints. It can 
be transported in sections and readily set up. 





Machines and Mechanical Devices, 

WHEEL-STRAIGHTENING MACHINE.—4J. 
S. Maryse, Brady, Texas. The improvement re- 
lates to means for straightening light or heavy 
wagon-wheels when the spokes become loosened 
and the wheel is excessively dished, and the 
object is to provide details of construction 
which enable the quick and convenient straight- 
ening in a perfect manner, for the removal of 
an excess of dish or concavity from either side 
of the wheel, 
wheels having either wooden or flanged meta! 
hubs and either metal or wooden spokes, and 
facilitate the removal and resetting of the tire 
on the rim of a wheel that has been straight- 
ened on the improved machine. 





Rallways and Their Accessories, 

RAILWAY-SWITCH.—C. E. Kune, Harris- 
burg, Pa. The purpose of this improver is to 
provide a construction of switch in which the 
main line is always open and wherein when it 
is desired to pass to a siding the switch can 
be set from the enginegab and locked in such 
position until the entire train has passed upon 
the siding, whereupon the switch will be 
automatically returned to its position for the 
main line, the operation being the same when 
a train is to pass from a siding to the main 
line, with the exception that the operation at 
such time is entirely automatic. 





Pertaining to Vehicles. 

ROLLER-BEARING.—R. F. Bower, Lima, 
Ohio. In this case the invention is an im- 
provement in anti-friction-bearings, The inven- 
tion may be employed in vehicles, automobiles, 
machinery, roller journal-bearings, line and pro- 
peller shafting or otherwise wherever desirable. 
An alternating arrangement of the rollers op- 
erates to space the cylindrical portions of the 
rollers apart and reduces the friction in the 
use of the improvement. The ball is an integral 
rigid part of the roller. 

UNICYCLE.—J. Matrson, Anaconda, Mont. 
Mr. Mattson provides a vehicle to which ready 
access may be had from either side. The 
stegring devices are used only when the lateral 
wheels are upon the ground. The parts are so 
distributed relatively to each other as to effect 
a thorough balancing thereof, thus. tending to 
equilibrium thereof in operation. By operat- 
ing either one of the particular hand-levers the 
operator may readily control any part of the 
machine, It may be driven by either mechani- 
eal or electrical power. 


BRICK-TRUCK.—C. M. Sreeve, Statesville, 
N. €. Provision is made in this patent for 
a novel construction of truck including Inter- 
changeable frames, one for handling portable 
hacks and the other for handling pallets in 
racks. In operation the handle-levers operate 
upon the rocking arms in such manner as to 
lift an adjustable-frame and a_ lifting-frame 
in the operation of the handle-levers. Brace- 
rods are so connected that the bhandle-lever 





has to draw the lifting-frame back far enough 
to balance the load in lifting the arms of the 
main frame. 

MOTOR-STARTER.—C. FE. Asnuny, Jeffer- 
sonville, Ind. The invention refers particularly 
to improvements in devices for starting com- 
bustion-motors on automobiles or similar ve- 
hicles. The main object of the invention is to 
provide in connection with the spring-actuated 


and the straightening of vebicle- | 
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Designs, 

DESIGN FOR A PERCOLATOR-HANDLE. 
—H. Nurrizio, New York, N. Y. The handle 
is unique and well adapted for the purpose 
intended ; it is readily accessible when applied 
to a percolator, enabling the latter to be con- 
veniently manipulated and offers no obstruc- 
tion to the cover for the pot, and does not de- 
tract from the appearance of the vessel. 


Nots.—-Coples of any of these patents wil! 
be furnished by Munn & Co. for ten cents each. 
Wlease state the name of the patentee, title of 
the invention, and date of this paper. 
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HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question 

Inquiries not answered In reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
thongh we endeavor to reply to all either by 
letter or in this department, each must take 
his turn 

Buyers wishing to purchase any article not adver 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration 

Scientific American Supplements referred to may be 








had at the office *rice 10 cents each 
Books referred to promptly supplied on receipt of 
price 


Minerals sent for examination should be distinctly 
marked or labeled 


(9802) P. D. R. asks how to preserve 
tomatoes A. Take the best and not 
seald and skin carefully, take 
the stem out with a penknife, being careful 
not to cut the tomato and let the juice out; 
place In a jar, some with the stem and some 
with the flower end next to the glass. Cook 
some juice, adding a little salt, and pour over 
| the whole tomatoes until the jar is nearly full. 
| Pigee the jare In a common fish boiler of ob 
lofe shape, with a cloth at the bottom to pro 


firmest, 
over-ripe fruit, 





|} tect them from the heat of the fire, which Is 
Fill the boiler with cold 
water and bring to nearly boiling point, or 
sufficient to heat the tomatoes clear through, 
In about five minutes take 
off the jar cover to let gas out and allow the 
tomatoes to settle; then fill up with bolled 
Next day screw the tops 


lable to crack them 


and seal the jars. 


juice and seal again 
tight and put away in a dark, cool place 


(9803) A. F. C. asks for the time re- 
quired to digest different foods A. The Mon 
itor de la Salud contains In a recent number 
the results of some experiments lately made 
by E. Jessen on the time required for the di 
gestion of certain kinds of food. The stomach 
of the person on whom the experiments were 
made was emptied by means of a pump; 100 
grammes, equal to 1.544 grains, or about 2 2-3 
ounces, of meat, finely chopped and mixed with 
three times the quantity of water, were in 
troduced The experiment was considered 
ended when the matter. on removal by the 
pump, was found to contain no muscular fiber. 
It will be remembered that the gramme weighs 
nearly 15% grains, and the cubic centigramme 
is equal to 1 gramme The 2 2-3 ounces of 
meat were therefore mixed with nearly eight 
before being introduced Into 
results were as follows: 


ounces of water, 
the stomach. The 

Beef, raw, and finely chopped, 2 hours: beef, 
half cooked, 24, hours: beef, well cooked, 3 
slightly 


> 


roasted, 3% hours: beef, 
4 hours; mutton, raw, 2 hours; 
veal, 2% hours: pork, The digesti 
bility of milk was examined in the same way. 
The quantity used was regulated so that the 
nitrogen should be the same as in the 100 
grammes of beef. 602 cubic centimeters, nearly 
sixteen ounces, of cow's milk, not boiled, re- 
quired 3% hours; 602 ¢. c., boiled, 4 hours; 
602 ¢. ¢., sour, 3% hours; ¢., skimmed, 
¢., goat's milk, not boiled, 


hours; beef, 
well roasted, 
83 hours 





675 ¢ 
8% hours; 656 e. 
3% hours 

(9804) W. W. L. says: In your re- 
ply to Question 9756 you say that “In a 
vacuum It is literally true that a mote and a 
cannon ball would fall equally fast; but not 
so in the alr.” In explanation of this, you say 
that “The actual velocity of fall is dependent 
upon the ratio of the weight of the body to 
that of the af’ it displaces.” Now, before I 
ean understand this explanation, I must ask 
that you answer for me this question: “What 
is weight?’ The dictionary says that weight 
is “The measure of gravity,” and I have al 
ways understood that weight is caused by 
gravitation, and that without gravitation there 
would be no weight. Now if gravitation causes 
weight, and gravitation affects all articles in 
proportion to their magnitude, why do not all 
articles of the same magnitude have the same 
weight? If air has any weight, it must be 
caused by gravitation, and if so, why does not 
a cuble foot of air have the same weight as a 
ecuble foot of water, or of anything else? In 
other words, why does not any body have the 
same welght as the amount of air it displaces, 
in which case you say it could never fall to 
the ground’ An answer to this would be very 
much apprectated A. Tt is quite true that 
gravity Js the cause of weight as we know it 
on the earth. But it is equally trne that the 
weight of any body its determined by the 
quantity of matter it contains. A pall full of 
melted lead dees not weigh the same as the 
same pail full of water No one can think 
that Yet the two have the same magnitude 
or bulk. To use your illustration, a cuble foot 
of air does now weigh the same as a cubic foot 
of water because it does not contain the same 
amount of matter It contains abeut one 
elght-hundredth part as much matter as a 
euble foot of water contains, and weighs about 
one eight-hundredth part as much. You seem 
entirely to overlook the essential feature of 
weight, namely, the quantity of matter which 
is weighed. If you take the same quantity of 





WILLIAMS BROS., Ithaca, nN. Y,. 


several substances, say one cubic inch, and 


Xmas WE ARE SELLING 
Tree Toy Flectric Railways, $3 to 
Lights >assenger and Freig t Trains, Sto 50. 
with Electric Books, Wwe. to s 
Battery pose gua ty = Lights we. to Oo 
$3 up “arriage aid levee . ; Suitable for pleasure cars at 
Pocket Lights, bet to I reds i. 
i Motors = Fans, " to e+ speeds up to 50 miles an hour. 
Elec: complete, 75e.to 4. . 
Telepbonen complete 50 and o : No punctures or tire trouble; 
prieqeek ttita, complete, $1.75 to «ae 
edical Batteries, x 








































(“SZ-AATS, 


Mabe and 
marketed by 
modern me- 
thods in 





Ev y 
Needs an 
Accident 
Case 


Do you know how to 


largest 
treat a cut or a bruise, 
or bow to relieve a 


quantities 
and in greatest variety of shapes and ot maT ts ax You he. anplane 
co lors. Sold with the broad oan & & Sven laa a a 
money-back-if-wanted. oq contains 18 articles, es bandages, dressings, oint- 
Guarantee of better all-around Handbook oe al at eee cea 
hat satisfaction than comes with hats a is ONE DOLL, ait eat coitcie deihih 
at nearly twice our $3.00 price. 
HIGHEST AWARD AT ST. LOUIS 
AGENCIES EVERYWHERE 





No. 5270 





we will cheerfully refund the moncy. 

Large Size, for Workshops, Offices, Mills, etc., $3.50 
U. &. EMERGENCY CASE CO. 
5 Weaver Building, Utica, N.¥. 


‘or HATCH & BRITTIN, Wholesale Agents 
101 Fiatiron Building, New York 
Rerexance: Utica Trust and Deposit Co., Utica, N 


MAIL ORDERS—In cities where we have no Agency, 
the HAW BS $3.00 HATS. shown herewith, are deliv- 
ered. express prepaid, at al! points covered by the ex- 
press companies, on 
receipt of $3.25 (the 
extra 25 cents is for 
express delivery). 
Send your order to 
our factories at Dan- 
bury, Conn., giving 
your height, waist 
measure, and size of 
hat worn, naming the 
bat number and color 
wanted, and we will 
guarantee to send you 
ahat of latest vogue No. 3902 
suited to your face, 

figure and fancy. Both hats are made in iight, medium 
and dark brown or gray and black. 


HAWES, VON GAL C0., Inc. 


NEW YORK, CHICAGO, BOSTON 
FACTORIES: DANBURY, CONN, 
















































just plain pleasure in using 
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AS asoline ea, 
We i all. Coteton toon. Want Swinehart Clincher Tire and Rubber Co. 
OHIO ELECTRIC WORKS, Cleveland, 0. AKRON, OHIO. 
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> NEW YORK SCHOOL OF 3 Schwartz Furnace 
- 

INE * 
AUTOMOBILE | ENG ERS ; FOR MELTING GRAY IRON, 
146 West 56th Street, New York City a 
P A HIGH GRADE SCHOOL OF INSTRUCTION BRONZE 
> FOR CHAUFFEURS AND AUTOMOBILE OWNERS 
> Day and evening classes. Now enrojling students Send for Catalogue 
> ©Write, call or phone for particulars. Tei. Columbus 4314 HAWLEY DOWN DRAFT FURNACE 








CHICAGO, ILL. 





GAS ENGINE DETAILS. —A VALUA- 
tfned In SUPELEMENT NO. 12O2.. Price Woenta. Por 
e by Munn & Co. and all i. Wi, 


ar iceet aan, and 4. -y aS s sale by r 
STOCK An Automatic Pum 
AT ONE-FOURTH COST that works wherever there isa P 
Beds, 50c; Springs, 50c; Mattresses, creek or Es I* costs but little and 
75¢,; Dressers. $3.00; Dining eee 
$1.75; Chairs, 25c; Sheets, 
Blankets. 25c; Comforts, SOc; Rugs, $1.00; , Be 


bur’ Bie Warabun you | poate want. 


The qreateat areata Creering. wy -* ~—Somy 


LANGAM & PHILLIPS CO., Dept. ae te ST LOUIS 


SLIGHTLY USED FURNITURE 






Qh, USED AND B® 
DoRsep fy THE U. 5. GOVERNMENT, 
Is made in ali sizes. Free booklet and 
terms to agents upon request. 
Niagara Hydraulic Engine Co 
140 Nassav Sv., New Youre 
Factory Chester, Pa. 
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YOU NEED JT? 
Modern Gas Engines 
& Producer-Gas Plants 


By R. E. MATHOT, M.E. 


Bound in Cloth. 152 Illustrations. _ Price $2.50, Postpaid 





314 Pages. 


A Practical Guide for the Gas-Engine Designer and User. 
A book that tells how to construct, select, buy, install, operate and maintain a gas-engine. 
No cumbrous mathematics; just plain words and clear drawings. 
The only book that thoroughly discusses producer-gas, the coming fuel for gas-engines. 
Every important pressure and suction producer is described and illustrated. Practical 
suggestions are given to aid in the designing and installing of producer-gas plants. 
Write for descriptive circular and table of contents. 
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years of exacting service, 
was maintained during 
twelve months of continual 
usage at a total repair 
cost of $24.85. Is it any 
wonder that the Cadillac 
is known as the “Car of 
Economy ??’ 


Runabout, 2; Model C, doves ton- 
neau, $850; Light Touring car, $950 ; Four 
cylinder car, $2,800 Detroit. 

Write for catalogue N and address of nearest 
dealer, where you may see and try @ Caddiac. 


CADILLAC a nee co., wana Mich. 








Washburne’s P. teat 
0 99 PAPER 
alle 


only tani 


ot, ee wit cRheut seater te er 
is easy to ap- 
ws ready for 


exprem pre 


the Manufacturer, nr Shy pM earerp) 


Sample bex, assorted, 10c. 
, Booklet free. 
! JAS. V. WASHBURNE, Mfr. 


210 EB. Genesee St., Syracuse, N.Y. 


7a 


4 Manufactory Established 1761. an 
Byazers: Ipk LS, solders, talersy. Water | 
Colors, im Saleu lating 
or descriptive Otrcular 8. 
44-60 East e234 Street, New York, N. ¥.. 
Grand Prize, Highest Award, St. Louis, 1904. 














MACHINES FOR ROLLING 
SCREW 


THREADS. 
Any size ap to 1‘ diameter, 3" | 
long. Four sizes of machines, 
te” Send for Catalogue. 
BLAKE & JOHNSON, 
P. 0. Box 7, Waterbury, Conn, 








THE EUREKA CLIP 
The most useful article ever invented 

tor n iedivoke. St Indispensable to Law. 

vers, § itors, Students, Bankers, Insur- 





men ge’ 
quay. Book marker and Ag! chp. 
Does not mutiiate the pa Can be 
used repeatedly. In buxee. Pf 1 100 for %e. 
To be had of ali bouksellers, stationers 
and novion dealers. or by mail on 
of price. Sample 


cf price. sample. by pail free. co an- 
xy Con 
Pin Ce., Box 121. priicaced' N. 


SiR? 


Porcelain, of a 
me -&., 


‘ motors 
The R. E. Hardy Co., ‘t25 Wea + a New York 


SON 218 














“ THE 
FOUR-TRACK 
SERIES” 


This is the title of a series of books 
of travel and education issued by the 
Passenger Department of the 
NEW YORK CENTRAL LINES 

These small books are filled with in- 
formation regarding the best modes 
of travel and the education that can 
best be obtained by travel. 

They relate specifically to the great 
resorts of America—to trips to the 
isl: _— of the sea and around the 
world. 

They also contain numerous illus- 
trations and new and accurate maps 
of the country described. 





A copy of the 52- pane Ti Tpetented 6 Consiegne of 
the Four Track Seri will pe sent Sree, 
upon receipt o hn Lon stamp by Georg: 
Daniels, General Passenger Agent. New "York 
Central & Hudson River Railroad, Grand ( 
tral Station. New York. - 











Scientific 


proportion to their densities. This ratio of 
volume to weight is constant for the same ma- 
terial and is always the same as compared 
with any other material taken as a standard. 
This gives us what is called specific gravity. 
Water is taken as the standard, and iron 
weighs 7.7 times as much as water. Lead 
weighs 11.3 as much as water. Every sub- 
stance has its own specific gravity. If a sub- 
stance has the same specific gravity as water 
it does not sink or rise in water. If a sub- 
stance has the same specific gravity as air it 
does not sink or rise in air. It stays just 
where it may happen te be. If a balloon is 
lighter than air it rises in air. A ball of 
lead falls in air because it weighs more than 
the air it displaces, There is more matter in 
a cubic inch of lead than in a cubie inch of 
air, about 800x 11.3 times as much, or about 
9,000 times as much, and that is the reason 
why a ball of leal falls in the air. In a fine 
mote in the sunbeam there is but little more 
matter than in the air it displaces, and that 
is the reason the mote floats slowly down to 
the carth in the sunbeam. 

(9805) H. T. asks the composition 
of vulcanite to be used for insulating material 
;}on static machine. A. Vulcanite is a hard 
| rubber. It is made by heating India-rubber 
gum with sulphur at a higher temperature 
| than is used with soft rubber, so that It con 
} tains more sulphur than the soft rubber. Send 
| 30 cents for three papers on rubber. 











INDEX OF INVENTIONS 
For which Letters Patent of the 
United States were Issued 
for the Week Ending 

September 26, 1905 


AND BACH BEARING THAT DATE 


[See note at end of list about copies of these patents.) 





Shed S060 8<0gg Vege shFub raed) 648 800,397 

Pon. ~y pocket recorder for expense, A 
i: MENNED: idweek'se uso0es sabe veneceéees 800,205 
Acid, making sudfuric, R. Knietsch ...... 800,218 


= ae ce cecreoes 


| Adding machine, G N: Hi 
Advertising device 


| pe. lem Tee cones a 
Alwali ane alkaline earth metal 
produc ng. F. J. Machaleke..... 
& 





hydrids, 






| Alky lsalie: ~ collate and making sa 
zach & Preiswork ............ 
Altometer and level, J. Morris... .. oe 
Amalgamator, H. L. Lightner.............. 800, 
Amusement apparatus, C. D. Havenstrite.. 800, 
| Amusement apparatus, C. L. Milligan..... 800,386 
| oes —~S. - =: OUBOIG. 2c cccsccssess 800,267 
eater, O. W. Gray.......... 800,568 
Automatic switch, "b. 7, prepetes vaca vaboe 800,581 
| Awning, folding, ©. W. Linder........2... 800,455 
‘ioe ) eee a a 5g "satneay car, 
edd CSvES¢ sateereseess 800,457 
Bag, = EE De4cccdicescccndseccevess R00, 302 


Bait, artificial, Bailey & Elliott............ 800,536 

Baker's trimmer, Schuchert & Oskamp...... 800, 326 

| Baling press, C. L. Miller..........-....+. s 

| Band or shirt, infant's, C. E. Ovenshire, 
800,237, 800,618 

Bandage, elastic, H. Myers .............- ° 

| Barrel hoop, J. W. Jaycox. 

Barrel roller, C. BE. atc rd ' 

| Bearing, compensating, 7, ey pose cde 800,570 






| Rearing’ for neppie a BA . Prahar..... 800,484 
Bed, folding, W. C. James............ ... 800,374 
Bed, folding, Ne H. Aparews SFT Ie 800,533 
Bicycle, fee, G. W. Vaughan..........-..- 80,186 
, Binder, loose leaf, P. A. Eftofie .........-- 800,432 
Bit. See Bridle bit. 

Boat bailer, H. P. Van Wagenen.......... 800,517 
Boller, L. Marchessault...............-+«+ 800,226 


Boller heater, steam, H. E. Gardne 
Boilers by means of oil, heating ana ome, 


. Kortin 
Bolt, 8. W. Finch 
| Bolt cutter, F. 
Book binder, R. 
Bottle, F. & ecker 
Bottle capping ‘machine, 

H. L. Fulenwider 











| Bottle stopper, J. A. Hamlin ........ toe 800,208 
Bottle stopper, Salotto & Galbrun.......... 800,405 
Bottle, tooth powder, M. Rounds. ........ 800,401 
Box construction, C. A. Herr..........-+++ 800,200 
Bracket, W. L. Willing ........--+++--++++ 800,527 
Brake beam fulerum post, W. E. Sharp.... 800,409 
Brake hanger, J. S. Clark ..........-..+++- 800,359 
Brake shaft banger, vehicle, M. Potter..... ROO, 385, 
Braking regulator, Chapsal & Saillot...... 800,358 
stir: hoy ng machine, old, Moroney & Me- 
oboe pace re . 800,465 
Brick gi RD machine, L. Shell . .. 800,500 
Brick tongs. he % TEC: esse dees ween . 800,941 
Bridle bit, F. E. R. Malke ...» 800,381 
Brooder, poultry, 8S. A. Me »rkley, et al..... 800,468 
Boman, Fi. GEOG oo icccccscccesccsvecces ... 800,201 
Brush, R. A. White ......... . 800,422 
Bucket “suapender iy Xie ~ & Hartman.. 800,449 
Buckle, ate se “ Reems 0,421 
| Ballding bloc’ RNaller 2 Sy 0,385 
Cabinet for aa ‘articles, A. E. Fisher..., 800,284 





| Can section forming and assembling ma- 
chine, L. ©. Sha 

Candy, making, J. Stuckes 

io ‘andy, making stick, J. Stuckes 
Cane loader, A. J. Buquet ... 

& eee dump, J. Shelton .... 
r, asenger, Ross I 

i c ar ventilator, T. H. Garland.... 








|} Cars, automatic back stop for motor, 
| y. B. mere Ot, ames heognees seg esp nes me 800, 572 | 
Card, time, HB. B. Palmer ............++++ 800,391 | 
Carpenter's gage, G. W. Peyton .......... 800,240 
Carpet renovater, J. 8. MOUROM 2c ccccsis 800,602 
\« — renovater, pneumatic, C. Gunder | 
$004 0600 0 Cb oes ceeesesesceorocnssesooe 800,292 | 
on - a top join., H. Welch ..........++. 800,523 
Cartridge filler, powder, W. H. Hayes.... 800,613 
Cartridge vent detector, O. M. Lissak..... 800,311 | 
Ga ie NE head Fade caneaweesooeves 800,575 | 
Chair. See Rail chair. 
Chair, J. FP. FROMORO 2 cckc ccc cccsccescccess 800,373 
Check controlled apparatus, G. W. Me wodtth 800,312 
Check or counter, G. B. Keplinger . 800, } 
| Check protector, G. . be. ; 
| Cheese cutter, W. . 800,388 
Sows 8 pay M4 
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| Churn, W. 
Cigar and eipnsette holder, J. Sharman 
Cigarette making machine, A. Benoit, et ‘al. Soo.ast 











Cireuit breaker, Brigham & Francis...... 

Cireult gg = a . P. MeDonnell...... 800,315 
pp a . ~ "cl fi énene goss 184507 oy | 
Cleaning compoun proessig........ : 

Cc leaner mpou Krabnstoever......... 800,306 
| Cloex, secondary be R. J. Flint...... 800,286 
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1906 Touring’ Car 
20 “ Pranklia 








Type D. Air-cooled. 
Shaft-drive. 
3 speeds and reverse. 
inches. 1800 pounds. 


S-passenger. 
Sliding-gear transmission. 
Wheel base 100 
40 miles an hour, 





If the price of this car were double 
you could easier credit its luxurious 
quality and what it does 


This car sets a new standard for high- 
power touring cars. Money cannot buy 
higher grade material and construction, 
greater mechanical refinement, or better 
touring mileage in a 4-cylinder car. Be- 
cause of its great strength, lightness and 
perfect spring-suspension, it takes rough 
roads safely and comfortably at high 
speed. Ready for service every day in 
the year—it never overheats or freezes. 


4 Models for 1906. Send for the book 
Syracuse, N. Y. M.A.L. A M. 


H. H. FRANKLIN MFG. CO. 


We rem) (ol icy ok GeV are) militar altar’ 








In the Great Vanderbilt Cup Race Elimination Trials 





Ghe THOMAS “FLYER” 


Ran True to Its Name and Qualified to Represent America 


Defeating cars of higher power though badly handicapped by broken batteries; otherwise ranning perfectly. 
Our whole 1&5 out put was entirely Gopd April i 
Deliveries on 1906 cars made after October 15. 
Put your name on our list for 1906 literature 


E. R. THOMAS MOTOR CO., 


Better order pow, and not be among those disappointed, 
Factories, BUFFALO, NEW YORK 








WASHINGTON, D, C. 


Che 
Leading Fashionable Hotel 





METROPOLITAN STANDARD OF EX- 
CELLENCE., ABSOLUTELY MODERN 
AND HIGH CLASS IN ALL DETAIL. 
AMERICAN AND EUROPEAN PLAN 











JOHN T. DEVINE, Prornicror 
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Scientific American 





















THE IMPROVED 


BOSTON 
GARTER 


REFUSE ALL \ 
SUBSTITUTES AND 
INSIST ON HAVING 
THE GENUINE 
The Name is 
stamped on every . 
loop — 


CUSHION 
BUTTON 


CLASP 


LIES FLAT TO THE LEG — NEVER 
SLIPS, TEARS NOR UNFASTENS 


Bample pair, 81k 5c... Cotton Ze. 
Mailed on receipt of price. 








in every locality. Attractive 

nducements for permanent, 
profitable occupation. Previous 
experience not required, 


KEYSTONE 
Fire Extinguisher 


Examined and approved under the stan- 
dard of the National Board of Fire Under- 
writers the cheapest and best 
approved extinguisher. In some lo- 
calities this agency can be carried with 
other business interests, Write to-day 
for booklet and full particulars. 


JAMES BOYD & BROTHER 
18 NM. Pourth Street, Philadelphia, Pa, 
Mire. of Fwe Protection Equipment. « 


Road Freighting Traction Engines 














Siberia, 
Islands 


Over 20 iv use on Pacific Coast alone. 
Spain, India, Central America, Sandwich 
have them 

Engines 110 Horse-power. Wood, Coal, or (i) 
burning. Hauls so tonsa, takes grades 5 to 25 per 
cent, Capacity each car 16 tons, 


THE BEST MFQ, COMPANY 


San og 
Write for our New 
Cata es No. is 


An Ideal Electric Light Engine 


Codes, Western Uaton an and MeNiel. 





because of its simplicity, y and 
reliability under = onnditions; be- 
cause it is bullt tried principles 


after yeare of expantunents is the 
Universal Kerosene Eagine. 
sponte ® in mmeily start- 
a com- 
Pafatlvely hie rate of spe dat acost 
an one pint of kerosene ol! 
actua! borse wit? 











wherever used, ant officteney at 
lowest cost. For le and 
address, 
UNIVERSAL KEROSENE ENGINE CO. 
6 8 and 10 First St.. New York 
PERPECTLY 
Flat -Opening 
AND 


Self-indexing 


Mest convenient for 
price books, route books, 
ocket ledgers, meter 
m nt books 
records which should be kept in convenient. 
emible form, Retier than any card index, These **U' mimatie” 
books are beand im full, genuine, flexible, black leather, are 
perfectly fat opening and sheets may be instantly 
necrt er remeved from any part. 


The following ¢ sizes sent postpaid on peosipt < of prtess | 





ood oft forms of 











Bixvewe Bice |Carac.or Cover] Cow 
USE Noa, ' _ 
pes [ow Sumer) PLETE 
sowns | Leaves 
mt Pouket ? ?> «4 \W BO Q0.85 
e 44) aly i x th Q bo A) 
sat Pocket 6 6 6 x 3% ‘ bo 1. 
my 4 gx 8 195 1.70 
° “ ‘ r 64x 9% 195 1.35 
“ “ Hh wna 196 20 
iy 1 " 1h sos 195 4.90 
18 other eines ‘carried in stock 
Steck rofing : Quadrille, Un mw Dollars and Cents, Pah t Lines, 


Doubie Entry Ledger and 


Bend for sample sheets and complete catalogue of la: gest 
tine of loose-leaf devices in the world 


Selumn Price- Book Kuling 

















Sieber & Trussell Mig. Co., 4002 Lactede Ave., St. Louis 












Clock winding device, electric, C. 8S. Burton, 800. wT 
Clothes line prop, G. Nickens . «++» 800,236 
Clatch, L . cilbeon .. 800,564 
Cluteh mechanism, magnetic, H A. Wil’ 

liams 800, 605 

Coal cutting machine, C. O. Palmer ... 800,478 

or chocolate, making malted, W B. 

r ‘ .. §0,448 
Colling apparatus, J. A. Horton .. 800,579 
Compass leg and point, J BK. Abetz .. 800,257 
Composition post, H. H. Clough ... 800,427 
Concentrator Hlague .. 800,203 
Concentrator, H. L. Lightner ¢.. 800,379 
Concrete block forming machine, A A. 

Pauly ° . S800, 395 
Concrete block machine, W. 8S. Barker..... 800,200 
Conerete block machine, B. M. Walton..... 800,251 
Conerete block mold, F. Simonson 800,501 
Concrete bodies, machine for molding, J 

Coryell 800,138 


Cone ete mixing an 
Ww Weller 


1 distributing 


machine, 


800, 252 


. 800,206 


800,592 


800,433 
800, 137 
SOO, D435 
800, 504 
800,530 
SK), 282 


. 800,577 


Condensers anticorrosion device for sur 
face Harris & Anderson f 

Connecting rod, Phillips & Walkley 

Copy helder and note book cover, com 
bined. I. A. Eftotic 

Coring machine, fruit, A. J. Burns 

Corn busking machine, J. Briggs, et al 

Corn shocking machine, D. W. Smith 

Cot, J Young 

Couch roll, B. B. Farnham 

Crate or box, W. H. Hines 

Crates, boxes, etc binder for, E N 
Maull 

Crematory and latrine, combined, F rv 
South 

Crematory, pertable, F. P. Smith 

Cultivator, G 1. Conklin 

Cultivater, V. T. Lynch 

Cultivator A. R. Friedman 

Cultivator and = barrow combined W ul 
Tillow 

Curtain fixture, M. Davis 

Cutter head, W R. Fox 


Dam, W. J. Meyers 











800, 228 


SO. 177 
SO, 178 
800 S60 
SO), 4 
800,562 


goo 514 
ROO, 420 
800.143 
SOO. 318 


Damper mechanism, time, M. C. Harper SO), 205 
Dental waste cotton receiver I 

Sheffield SA, 408 
Dies and patrices, apparatus for making, 

r McPherson 80, 389 
Ditebi ing machine Il. & ¢ F. Foster 0), 367 
Doll, E. Smith 800, 333 
Door check, W. H. Minor 800.589 
Door holder, M. F Kever 800,134 
Door lock, J. Toth 800,417 
Draft equalizer, M. H. Blanchard 800,539 
Draft gear, C. 8S. Corning SOO, GOS 
Drop fixture, automatic. H. M. Sturgis noo, 414 
Drum Seater 4. D. Converse S800, 552 
Duster, shoe and pants, M. M. Hitt kw STR 
Earthenware while being enameled, pin for 

holding, W EK. Cunning 800, 553 
Egg can folding, 1 P. Brown 800 046 
Electri onductors, means for securing 

Cc. Potter 800,170 
Bleetric currents, apparatus for use in the 

distribution of alternating, A. F. Berry 800,538 
Electric cut out switch, W. Crandall N00, GOW 
Electric machine, dynamo, J. P. Mallett 800, 382 
Electrical furnace, incandescent, F. J. Tone 800,515 
Electrical rosette, J Mebane S00, 586 
Electrodes, producing, H. Specketer 800,181 
Elevator. See Water elevator 
Embroidery frame, ( Payen 800,591 
Emergency coupling, W. N. Hensley S00, 290 
Engine cireuit§ controller explosion R 

arley . . 800,418 
Engine starter, explosive, E. J. Grace 800, 200 
Engines, sparking igniter starting mechan 

ism for gasoline, A > 800,372 
Envelop, C. H. Struebe 800,510 
Bras ra, receptacle for chemical ink, R 

F. Merriam , 800,587 
Etching, | machine for powdering plates for, 

‘ OC Rear 800,225 
Fabric eaten Fr *¥ Govers cuweees 800,145 
Fabric coating and making same, insoluble, 

Pr. J Covers ~+-+e» 800,196 
Fabnes Into blanks and uniting the same, 

machine for cutting, Seiberling & Smith 800,598 
Fare register, C. E. Gierding 800.565 to 800,567 
Fe ene rs, preservation of, R. Wolffenstein. 800,197 
Pe Ferrar Pee 
Pesce post, 0. W. Carpenter . 90,265 
Fence post, J. Schneider et al 800, 406 
Fence wire faatener, H. Meinecke.. . 800,402 
Fence wire stretcher and post brace, com 

bined, Scott & Hughes . eusa 800,327 
Fender, J. C. G. Bradley . 800,355 
Filter, C. Hellrath : 800,298 
Filters, ete., controlling device for, C. L. 

are e 800,392 
Firearm sight, J. W indridge. ~ . 800,196 
Fireproof blinds, slat for construc “ting, H. 

Vance 800,249 
Flat iron heater, E ‘Thomas. 800,415 
Fly paper, sticky, 8. Boyd be 800, 354 
Fiy wheel and crank shaft structure, 8 

W. Sha : - 800, 497 
Food compound and making same, H. L 

Wood ° ° ercece 800,255 
Food preparations, manufacture of, J. E 

Bloom . ae . 800,201 
Fruit picker’s sack, E. Harter... 800,371 
Furnace, M. Leitch ges cobs 800, 222 
Fuse terminal, safety, J. Sachs... 800, 404 
Game board, T. D. MeCluskey.. .. 800,232 
Garment clasp, J. P. Croasdale.. .. 800,610 
Garment hanger, J. M. Walker . 800,250 





Garment supporter, H. J. Corper -. 800,361 
Gas burner, FE. M. Greenbaum «+. S0,147 
Gas burner, W. McLaughlin ... 800,316 
Gas burner chimney, incandescent a Fr 

Storrs 800,336 
Gate, J. EB. Stirton . 800,335 
Gate, Fox & Sarver .. 800,436 
Gate Rickabangh & Conger . 800,490 
Gear, reversible shaper i. C. Wetzel 800,524 
Gearing. tranamisasion, 0. W. Davis .. 800,273 
Glass blowing machine mold, H. Bard . 800,352 
Glass, machine for making wire, d 

Baldwin . 800,131, 800,132 
Glass, process of and apparatus tor the 

manufacture of sheet, Rowart & ween 800, 402 
Glove, catching, J A. Peach . 800,168 
tirader, road, J. W. Langfitt... : 800,220 
Grain bagging and weighing machine, J 

BK. Williama ae ° ‘ 800,347 
Grain drill, 8. K. Dennis Sank . 800,555 
Grain drill double diak, R. H. Schlachter R00) GOT 
Graphite lubricator, C. W felas... ...» 800,191 
Grinding die making driving punches, ream 

ers, ete. machine for, A. Horton 800,443 
Gum tragagol from locust beams, obtaining, 

R ae et ai ‘ ats .. 800,308 
Gun mount, Meigs & Collins . 800,460 
Gun mount, Meigs & Jakobsson .. 800,461 
Hammer attachment, A. J. Kitson . 800,305 
Harness loop ; ogers ‘ 800,400 
Harrow sulky attachment, McLaughlin & 

Resner . " . 00,317 
Harrow. tooth, J. W. Smith . 800, 5005 
Hay and stock rack convertible, J 

Schuster achstednas sees 4 Dis bhecses 800,175 
Heating aystem N ” Saltonstall 800,324 
Hide reel. C. H. Stehling.. -.++.. 800,413 
Hoisting mechaniam, electric, 73. B. Phillips 800,241 
Hook and eye, H Bowman... sees 900,208 
Hoop. See. Barrel heop. 

Horse weight, T. Bellstedt . eeeseee 800,200 
Horse whipping mechanism, A. Neudecker. 800,474 
Horseshoe, G. B. Paul ........ " -++» 800,289 
Horseshoe, C. W. Ingram.. 800,582 
Horseshoe calk, E. Forkey 800,142 
Ice cream freezer, F. Dickson 800,274 
lee harvester, W. Esch, Sr...... 800,281 
Index, card, F. W. Riblet..........+-+++++ 800, 4 
Inhaler, J. Rich 800, 487 
Ink well, J. H mete k, Jr 800,491 
Ironing table, . Whitted 800,525 
Jack Bee L ifting oe k. 
Jail, W. R. Ka . aece ... 800,216 
Journal bearing, "Sattbcietional. Alford & 

coves : . 800,531 
Knife cleaning mac hine, M. W allrath 200,419 
Knitting machine, circular, F. B. W ildman 800,192 
Ladders, ete., vrotector for the eoliers of 

dredge, R. Douglas ... hs 800,276 
Lamp and lantern burners, holder for, H. 

O. Bleecker ....... ‘ ... 800,540 
Lamp burner ~atiaanhine, “mutomatic, 8. 

LAGER... 2.00 +0000.0¢ns08eaoe -««« 800,810 
Lap ring, W. T. Feild....... .. 800,561 
Lathe, multiple, I. Aasland . 800,350 





The superiority of Wool 
for underwear is an accepted 


« Jaeger’’ is warranted al 
wool, of finest fibre and softes 


the skin. 

physicians endorse it. 

Special Weights for Fall 
Booklets and Samples Free 


principle of modern hygiene. 


weave. This explains its agree- 
able feel and healthy action on 
And this is why 
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BROOKLYN: 504 F 
Boylston St. 
nut St. CHICAGO: 88 


Agents in all Principal Cities. 





New York: 306 BL Ee Axe. 157 ff, Sroadwar. 
PuitADeLPHia : 1510 Chest- 
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Well! Here You Have It 


for price lists, 


and other sam 
attached to " all 
Occupies space of onl: 
inches. 
HANDY, QUICK, 
Indestructib} 
ed of stee] or 
Black 
finish. N 























Ym > 
= if ri = using them. 


Write fer Descriptive Booklet 


Looking for a Time and Money Saver? 


75 TO 450 CARDS FOR NAMES 

that you use frequentiy in quick, get-at-able form. 

THE REVOLVING DIREC- 
TORY AND REGISTER 


name lists, 
telephone lets, ene os 


‘uct- 
aluminum. 
co! 


MAIL ORDER MPG. CO., 116 E. Randolph St., Chicago 


or desk, 
y 8x6 
NEAT 











Slightly Used 
TYPEWRITERS 


AT Less beat nas PRI 
haan 





only Joos enought + insure smoot 


typewriters in “the BH! 
bargains such as no 
SPECIA 2300 pret a . 1 ta 
machines bu to seli $1 
price while they last, last, 843. 
Machines pinged fer ye 
appreval te any point 
We rent all makes of machines 
Send today for our 





t writer bargains. 
nee it. iWite today before our big 
ch offer to agents. 


269 BALOWIN BUILDING, CH'CAGO, 





2g 


ses 


r = faite Ly fee and 
$3.00 a month poe up. 
hg. cpalo let, of rare you 
clearing sale 
a. pate ten ON TYPEWRITER SUPPLIES. 
ROCKWELL-BARNES COMPANY 


me. 





MAXIMUM POWER- 







which does the 
the least hd a 


illed w guaranteed. 
TABER PUMP C co., °32 We Wells St.. Buffalo, N.Y 


thee e ROTARY PUM PUMP 
work 


Mifyguuee.t cosT 


Simply 
run at 


constructed. 
any desired Perfect- 
guacho. Aa pages == Silckanestlio  Moels no 


Sree. 
« UL SA. 





SAINT 


LOVIS a GRAND PR IZ 


MOST POWERFUL WIRE ROPE MADE 





ST.LOUIS. MO 


Power‘ Wire Rope | 


an 


BRODERICK &BASCOM ROPE CO 











Boston, Mass. 


JAGER Marine 
4-Cycle Engines 


speed 
Sines sto. p. "Seed for ostalom. 
CHAS. J. JAGER_CO. 
Cor. a ye 








SAFETY 
RAZOR 1 


Like a triumphant army on- 
ward marches the Gillette Safety 
Razor to Success, Used and endorsed 
ated y by Kg of a and 
rofessional men throughout e 
Prvilined world. 
Bi: the Gillette “A shaving is an 


a drudgery. 

“The Gillette Sofety I art is reusees 
the pit mnochionbal inventions of 
the 20th century. It was a necessity 

is now a success. 

A single trial will convince the most 
ine us. It is not what we say 
alone, but what others say who use a 
Gillette Safety Razor, that will have 
with you the greatest weight. Ask 
the man who uses a Gillette and see 
what he says. 


$5.00 Complete 

NEW BLADES $1.00 PER DOZEN 
The Razor is triple silver-plated ; 
has 12 thin, flexible, highly te 
and keen double-edged lades. 
blades are sharpened and ground by 
a secret process and require no hon- 
ing or stropping. 
Bach Blade todo wilt from T te 
i give yanty & Porty 


You er have by. asing 
Gillette Safety Razor ahares 
——— stropping, at less than 1 cent 
a shave. 


Over aan nee Now in Use 


Ask your dealer a the Gillette 
Safety Ri r. A 
no substitute. ; 
can procure it for you. 
























) Williams’ } 
Shaving } 
Stick 3 


signifies—Perfection. 


Williams’ Saving Sticks, Sh. 
Tablets, T ay te “ae 
Powder, Jersey Cream Toilet" 
Soap, etc., sold everywhere 
Write for booklet “‘ How te Shave" 
THE J. B. WILLIAMS CO. 
Grastonsury, Conn. - 























New York Agen:s, R. H, Devo & Co,, Binghamton, N, Y. 
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Valuable Books !|é 


wwe 


Home Mechanics)? 
for Amateurs 


This book bes aliens 0) eee 


smcmee E 





370 Pages 2326 Engravings Price $1.50 
REVISED and ENLARGED EDITION 


The Scientific 
Notes cna 3 


Cyclopedia =": 


15,000 Receipts. 734 Pages. 
Price, $5.00 in Cloth. 86,00 in Sheep. $6.50 
im Half Merecce. Post Free. 

This work has been re- 
vised and enlarged, 

900 New Formulas, 

Cees ae 

e 

a reader It should 


ve a place in ev 
aoa workshop. 
full 


icat: 
who already have 
oe Cyclopedia may obtain 


1001 APPENDIX. 
Price, bound in cloth, $1.00 
post paid. 





TWENTY-THIRD EDITION 


EXPERIMENTAL SCIENCE. 


By GEORGE MM. HOPKINS 


Revised and Great ee, 2 Octavo Volumes. 1,100 
Pages. 900 I Cloth Bound, Postpaid, 
6.0. Half eroten, Postpaid, $7.00. 


many of our readers that it is hardly necessary now 
ive 











A Complete . Electrical Library. 
By Prov. T. U'CONOR SLOANE. 


An inenponeive:? mapa 4 
of the 


neat ay Pa box, as 
shown in cat. § vor “the 
student. the amateur, the 
workshop. the el a | 
in noer. at 
books. @ as ws: 
Arithmetic of Blectrict 
138 es, ni | 


Stan 


ae eee 


MAGIC sag nn nt Ore 





old and "pons and 
inaeias ae & 
Sate 
the tricks are, 4h 

oF 01 Coren, 


files. Prise 


By.A. A. HOPKINS. 568 pages. 


OF" Sun eacriptig circulars of abo Books wl be main 
MUNN & CO., 
Publishers, 


36! Broadway, New York. 








UXPRRIMBNTAL SCIENCE ts so well known to Pri 












Scientific American 








eee. turning, | Ww. 


inoty pe machine, 


LA . 
Li ’ Ison 
Linotype machine, W. 

Lat 

Ll 











pe 
meter, 
c. E. 




















~~ 


— sea bg Egy | 


Ting machine, & 3 

fling machine Imon 

filing mocine change speed device, 

Stising manehtas, 6. 6G. Baluet.......0.... 

ee or "%.5 —— s, Sheldon & Dudley. 
en, 








Motor controllin , device, F. B. Duncan. 
Motors, equal device for. spring, 4 
POUND. Sscctesdvecsccs cvonebenetses 
Motors, foceraies device for explosive, J. 

R. RTE noo cacccccccctagecanesodes 


Music note recorder, L. K 
Music rack for pianos, ete., 















800, 458 
548 
00,470 i 


Bridson. 
Musical instrument beater, J. pe “Stanton. . 
Muzzle, calf, A. Downey. .....-se00s05 
Nest box, C. C. NOOR ss 6000 ionds otensdiaas 
see, | eS from mattes, separating, R. H. 
Nut, metal, D. 0. Wand... .ccvceesocsss 
Nut, self BB ca ©. Ward..... 800, 189, 
Ore washer and concentrator, N. B. Winter 800 
Packi box, H. D. Slear......... 
Paper machine, F. BE. Strasbu 
Paper box stay strip, W. L. Po 
Pauper making machine roll, 


Peanut warmer, C. D. 


Pens ne pencils, 






RB. POPE .n cc csccvcctevencccccce 
cenhediaen A. E. McGil 
Phonograph record roll, Shigley” & Paxton. 
Photographic solution box, nnert.. 
Photostereoscopic apparatus, am ee 
EEE oc0s bs ces etendccase copeooens 
Piano nels, pivotal support for, Ww. H. 
SS rrr ‘ és 


Picture, changeable, W. Faber et a 
Pipe coupling, H. Na jeceenmeeat es 
Pipe coupling, J. 0°} 
bam 7 and fertilizer “distributer, 
‘rman 
Plan<er, fs We 
Planter, Ga. wt 
Planter, corn, C. 
Planters, supplemental 
Siebert 





ulding. . 
rubaker, 
W. McCabe 

shoe for, F. W. 


Plaster or mortar, making: J N. Ber: rry. 
Plastic hollow ware, handling, 5. C. Pixley 
Plastic mass, manufacturing, A. Geipe 
Pneumatic despatching tube system, Dine- 


corn, 
corn, 





pel Stoe 
Pneumatic drill, 
Pole tip, F. L. 
“re gfamerater, electromagnetic, Potter & 
Printing mechine, 
Printing, multicolor, . 
press, multicolor, 








Profiline machine, H. Schut ae 
Propeliing boat, M. Perez 
ibe | Eropelling vessels. R. Stola 

1 ere, a finish face plate ’ for 
Pulp ~-B- E. a, Pope 
Pump, dia bragm, F. N. Briggs 


Pump head, Ry» a. As “Richards. 
Punch press, owe 
Punchin 

Rack 














T. Watson. 


sanding w. 
Joining apparatus, 


Railway rail 
Jacobs 


uming stand for, 







Ra 
Rien ah and. ‘ene uke, 


cae coo 3 o eilh Bes Siebbah bAeCSes coos 
jand cat fastenin machine. 


eases 
A. 








Brooks 
sealing gale er hacking Eee bottles or other 
rewington 
o. 8. 


sieming Wacken: can, 


Seeding machine, L. M. Jones et 
Seesaw and ironin board, G. W. 
Severing and ver ing | yariable portions of 
bodies yas values, 


8S. Hill. 
3 


H. Fr.” 

Sewing machine, battonbole. a. 
Sewing machine, lock stitch, M. Denne 
thread controling 


Sewing hg 
Shade, P.’ 


Shade 

Archambeault 
pee hy window, es & x 
cup, sanitary, B. Klunk 
Seats characters, % sta pris- 
matically hollowed, F. Whert.......... 
Shoe ~~ dander, E. J. Hazelton 

Sehielke 





se, 


Show 
Rhuttle.. E. 
Bi =. Ab caltie. 


Biemals 
Skate mara 
Slict ma 





es 
Smelting or melting furnace, 
Speed mechanism, 


ine, meat, A. Lutzmann...... 
ing n Cc, 


Morse & Densmore 
Sprayin Ty ‘uquia, GB Ba 
raying apparatus, ~ 3 rnes.. 
Spring Stteching be 7 , W. B.. Bates... 
poring forming machine, F. M. Stambaugh 
Sprinkler. See — apri 


Stacker, SE encvcenvecespsiveboos 
Stacker, hay, M. Mead 








cave, FW Wh Cc. E. Thompson. . 
De nseureenaee #tweee 
H. P. Tippett...... tbeeesere 


Swab casing, 
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18 Pea Have a Telephone In 
“ii Your Office, Of Course 


et 








time and annoyance. 


Have you one in yourhome? It 
will save many steps and much 
It will 
for itself in car fare saved. 
No. 9010 Cortlandt, Con- 
tract Dept., for full information 










TYPEWRITERS 








New York Telephone Co. 15 Dey 








Appeal to Your Sense and 
Your Senses. 


al 











BRENNAN M¥@. Co., Syracuse. N. Y. 






ot 


Maroh Ii, 1905. 





jute Gear, also 





They have the light touch which makes 
for speed and attractive writing. 
Tus Surrn Premime Typewerrer Company 


Syracuse, N. Y, 
Branch Stores Everywhere 













YANKEE SILENT mu 








FFLER 





4, 


















‘=| Opaque Projector == 


“ie, 


myenee 


Dept. 6, Wty y aay tg a 





Our 





THE STANDARD COMPANY 


“STANDARD ’*’ 


Two-Speed Automatic Coaster Brake Hub 


Motes whesting 2 60 


SPAS fat aha inoue wat 


adh 00h yee Conn. 


Dooklet mall a all 





GAS 






Not a makeshift, but a 
heavy to support bala: 


ROCHESTER ELECTRIC MOTOR CO. 
10.12 Frank S¢., ROCHESTER, N. Y. 


ENGINE GENERATOR 


STEADY LIGHT FROM AN ORDINARY 
GAS OR GASOLINE ENGINE 


ice wheel without third bearitg. Wt for Bled 152 








ROAD BUILDING MAG aa IN 















Louder 


of the 


Largest Manufacturers 














“Twentieth Century” Gramophone 


A Wonderful invention! Sixteen Times 


STYLE PREMIER, $100 

For sale by dealers everywhere, and in all the stores 
COLUMBIA PHONOGRAPH COMPANY, 
Creators of the Talking Machine Industry, 
Owners of the Fundamental 


GRAND PRIZE PARIS, 1900. DOUBLE GRAND 
PRIZE 8ST. LOUIS, 1904 


Cut out and fill in attached coupon and mail at once 


than all other Talking Machines 


Absolutely new principles. _ The 
Latest Invention. Reproduces Col- 
umbia and all other cylinder re- 
cords. Also Twentieth Century 
cylinder records half a foot long. 
Astonishing results. Splendid" #, 
for dancing parties. A perfect? Aad 
substitute for the orchestra - 















Gen’! 


Patents, 


in the Werld, 


is 4 Oe 
Se ae ae” 
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Scientific American 


Octoser 7, 1905. 









































* These two I use daily." 


ARNICA 


Is antiseptic; 

— while it 
autifies No 

spilling or wast- 

ing; convenient 

and economical. 

25 Cents 
At ali Druggists 


STRONG'S 
Arnica Jelly (carvoiates) 


Kespe the skin iree from roughness 


and pimples. Noth better for 
sunburn or Sore so for cuts, 
bruises, burns «a all eruptions. 


Keeps the skin soft, smooth and del- 
lcate. The collapsable metal tube is 
convenient and unbreakable. 


Tuhe tt with vou wherever you go. 
dt your druggist hasn't 1t—Send to us. 


Sent postpaid on receipt of 25 cents. 


. C,H, STRONG & CO. 
CHICAGO 
























































































HTlow To 
STROP YOUR 


This is a portion fers from a page 
of our catalogue in which we ex- 
plain how to kee Yr razor in per- 
1ect condition. yery man who 
shaves should have this book, We 
will send it free, 

Tt also pictures and describes the 
Soney Stropa, the most wonderful 

raz ‘© strops ever made. A Torrey 
Strop will put a keener, smoother 
edge on a razor with fewer strokes 
than any rop. 

Treated by a special process, the 


Torrey 
Strops 


are far different from the ordinary 


atrip of softened leather. Try one 
your razor will show the differ- 
ence at once. 
To Strops are wade in all 
on Thee Swing, Cushioa 


iy sa $2.00 rnp hey A at Wo, 75, 


not ve supply 
new strop if 


id ry a can- 

Money refunded or a 

not satisfactory. 

on pressing mg 
strop soft sable. 

Price 15 LY cents at dealers or Neeiien 

on receipt of price. 


Send for free catalogue. 


4. R. TORREY & CO., 
P. 0. Bex 34, Worcester, Mass. 









on and 
oo 
t 


Papers can't get 
tangled or lost 
when entrusted 
to the never-iet- 
go grip of the 


ADPOLE 


Paper Fastener 


ful Cortes 3 ie ables ot tame 


and mos! 
t's the wa fold ti — makes it 
































for t postage. Three sizes, 
soata a bon At ail stathowers, alyand 
















Switch and signal track trip, C. M. Hurst 800,446 





Switch throwing device, BR. Rahiser et al.. 800,506 
Switches, spring adjusting mechanism for 
electric, € ; "erkines . ° 800, 482 
Switchboard for multiple exchanges, M. 

G. Kellogg 800,161 
Swivel, hydraulic, Thomson « Mekenghin. 00,185 
Table, J. Herzog 800 574 
Target apparatus, J. L Met ullough S00, 314 
Teeth, making shell gold crowns for, 

BE. Witheim ° ‘ S00, 15 
Telegraphic recording apparatus, r B 

lelany LL | 
Telegraphy, t w“ bes 1.104 toe 800,158 
Telephone exchanges “multipie nde beard ‘ 

for, M. G. Kellogg soo, 160 
Telephone lines, men service * system for 

interconnecting, Andriano & Herbsetritt. 800,554 
Tenen forming mee, duplex, L 

Staley SOM), 

ad sizing machine, J. Couche ‘ 

holder F BE. Wicking 
‘Me making mold, C. 8S. Larimer. 

or the like, apparatus for use in 
manufactiring mosaic, Streuli 
Tin scrap, treating, M. Leitch 
lire, vehicles de Laski & Thropp 
Tire, vehicle, de Laski et al 
Tire, vehicle, F. Barnham 
Tire, vehicle, C. W. Faitoute 
Tires in continuous lengths, making, G 

M. Stadeilman 
Tires, tool for removing and replacing 

eushion, T. P. Corboy re 
Tongue support, J. 8. Kurtz 
Tool holder, M. Barber 
Tool, pneumatic, J. A. Shepard 
Tool reversing mechaniam, machine, F. B 

Cockburn 
Tools, drive for machine, G. E. Stevens 
Toy J. D. Washington 
Toy bank, H. Dunn 
Toy, figure, R. A. Schwabn 
Toy railway, A. Huck 
Train lighting system, 8. Krobn 
Traverse ring, D. M. Sarkisian 
Tree -_— machine, A. Perrey 
ts pole and staan, W. W. Hallen- 

vere 
Trolley wire coupling, E M. Leslie. 

Trousers stretcher, J. Wardwell 
Truck, J. T. Hourihan . ‘ se ae 
Truck and means for loading and unload- 

ing same, motor, L. organ . 800,165, 

Truck, motor, R. L. Morgan... 800,166, 
Trucks, means for loading and unloading 

me Morford & Lowe ..... »+-» 800,104 
Truss, rio , eeece 800, 407 
Tug, harness, G. W. Creps...... 800, 3638 
> Gi, Ee WW. AGMA, oo cccccsccccces 800,605 
Turbine, C. Rhoades ct seeseces ; 800, 485 
Turbine, elastic fluid, W. T. Mix .. 800,230 
Turbines, pressure controlling ~~ SO 

for, J. Wilkingon ........ 800,194 
Type casting machine type mold, "Mayer & 

Albrecht 800, 450 
Typewriter for the blind, J. B. Hammond. 800,149 
Typewriting machine billing platen, Stack- 

pole & Laganke ‘ ... 800,007 
Typewriting machine for the blind, J. B 

Hammond ‘ -.. 800,150 
Unde rgarment, lady's, B. W. Jeanson 80,447 
Underwaist, H. Horwood 800,444 
Unioading, storing, and reclaiming appa- 

ratus, L. Moss .... . ° Pr 800,231 
Valve clamp, triple, O. L. Wright 800,349 
Valve device for steam heating apparatus, 

J. L. Pitts . 800,285 
Valve device for steam. ‘he ating apparatus, 

M. P. Os¥ourn .. 800,321 
Valve for heating syste ms, relief, A. Me- 

Gonagle hak 800,473 
Valve for steam "bolle rs, ’‘gafety, w. 

Thorn ° ee . 800,940 
Valve gear, steam engine, Ee. Hill 800,301 
Vehicle running gear, T. Hanna 800,151 
Vending machine, T. J. Schmidt 800,174 
Vending machine. coin controlled, Klemm 

Thayer Coscceceves 800, 450 
Ventilator. See Car ventilator. 


Wire 


Knitted 
Mantel 

Mirrors, 
‘or 
Ol clot 
Spoons, 

for, 


Aprons, 


Ene 


Beer, | 


Booka, 

Roo 
Boots a 
Boots, 
leat 





Brtese 


Carriage 
c 
Cement 
Low 
Cigarett 
Clears, 


Cigars, 


Pe rs. 





Cocoa 


ee, 
Coffee, 
Coffee, 
Coffee, 


Col 
Collars 











fabric 
vaging diamond mesh. 
Wood machine, I 
Work holder, 


Automobiles, 


Axle grease, 


Brew oe 


Brushes, 
Brushes, 
tists’, 


pe BR aud bleach 
Cleansing 
Cock talis, 
Cocktalla, 


machine fe 


cord, 


M. B. Me 


Vibrating and massaging device, electrical, 


MicmemenG & GrGRAM ..00.0ccccccccses 800, 489 
Me MED 0 ben cceccecesceeccss 800, 604 
Wagon, J. Repetto oc eercccesceeseseese 800,171 
Wagon, dumping, A. J. Koob............. 0,162 
Wagon, mail carrier, L. T. Varin......... 800,345 
Water closet tank, M. L. Martin.......... 800,227 
Water elevator, compressed air, A. W. 

DNC tbs oohs ete t- chanel entie Heukbhbhes 800,277 
Water softening apparatus. H. 8. Flynt... 800,287 
Waterproof coating and making same, 

a »a6cb an 06 t0n00b 660 O81 d™ 0,144 
Weather strip, W. Van Horn SOO, 342, oo 343 
Weed cutter, cultivator, and pubvertees, 

combined, J. E. Courtright 800,206 
was pipe couplings, apparatus for, J. 

ES a ne cae A * 
Wheel. EB. J. W atkins . 800,519 
Wheel and colter attachment, combined, J. 
food .. a0, 256 
Whee: Ibarrow, J. Kaufmann 300,159 


v weaving and sel- 


w. Ww 
Taylor 
igerton. . 


DESIGNS. 


fabric, F 
shelf, L 
brushes, 
G. L. Crowell 
h, 

forks, 
Ga. L. 


or 


Conde 
Stocker 
similar 

r 


Maitland. 
similar 
Crowell, Jr 


articles, 


TRADE MARKS. 


8. L. Munson 


tgine Co. 


Co. 
a 
Md 


M. Lo 
including loose 
rum & Pease (x 
nd shoes, 
shoes, and 
her and cloth, 
shaving, J 
tooth, hail, 
clothes, 


Canned re nite and vegetables, 


ro 

and horse blar 
& Co 

cement 


or com 


Warren Brothers Co 
Chocolates 


and other 
ney Co. 
es, H. 
K. A. 


P. Straw 
Buckley 
J. P. Stewart 
Upman - 
B. Perkins 
Sanches & 


Cumberland ‘Brewing 
Alleg ~a Co., 
Blood purifier, 
Bonbons, Walter 


A. J, Baxley. 


leather, 
slippers, 
G 


Haya 


Frazer Lubricator Co. 


whey Co.. as 
leaf ledgers, 


> 
L. 

leather 

FP. 
ine 

hair, mustache, 

“i sobathing, R. 

H. ¢ 


Daniels & © 


MeCallip 800,469 
80 


articles, back 


aaa * 


liquid hydrocarbon fuels for, 


wn and parisinas, W. Oppenhym & 
me COP eee ee eeeeeeeess ** 
Bed comforts, "Mickle , ‘ wheney 

Beer, Independent Brewing Ass’n........... 
Beer and ale, Hoster-Co g-4 ‘Associated 


’ blank, 


A. Crossett ey: 


and 
0 


ar 
v 


«+--+ 46,547 
Baxter 


- 46,5438 to 


kets and covers, 
position, nit 
bonbons, Walter 


Cigars, Calixto Lopez & Co 


Co 


Pendas & Alvarez 


tn, 
full, G. w 
G. F. 
8. ©. 


extract, 


Herbst 


ney Chocolate Co. 
Coffee, "Bipeate Coffee Co 
Coff Legectt & Co 


Francis H. 
B. J. Gillies & 
Hulman 


breakfast 
nd 


fluid, Dupuis 
Coggeshall 


Heublein & Bro 


Importing Co 
cocoa, prem 
chocolate 


‘bituminous, 


Bros 


jum 


powder, 


veastes and ground, New Orleans 


Chet 


‘and rouaks 


t, Peabody & Co., 


46,591, 46,592 


. 46,508 























46,606 


46,546 


sources—from magazines, 
actual business experience. 


newspapers, 


here are dozens of books on accountin 
branches of business; but the Susiness Man's 





“SPECIAL EDITION” 


If You Want to Know 
How to 
— incorporate 
—form partnership 
—-sell goods 
—write advertisements 
—prepare business letters 
—read proof 
—buy office supplies 
—handle accounts 
—manage a factory 
-employ labor 


If You Want 
—postal information 
—shipping rates 
—business formulas 
—tables of interest 


magazine. 


save worry. 20 or 


the greatest 


year. It is worth 
than that to any 


raised to $10 8 year. 


And all thi 


One wm 
conditions could not collect 


nine corres; 
cou 
ness instruction—and w 


pensable information for business men, 
Tbrough SYSTRM you can learn all 
that anyone can possibly tell you about 
system and business methods. 
give you each month dozens of com- 
plete advertising. selling and manufac- 
turing plans that have built up some of 
retail, wholesale and 
manufacturing concerns in America. 
The price of SYSTEM is two dollars a 


eyes on the main chance. 


W. P. Cnase & Co.: 
SYSTEM dise ontinued now though the price were 


Business Encyclopedia free 


At a cost of thousands of dollars, with the aid of twenty-seven business ex- 
perts, we have compiled the only real Business Man’s Encyclopedia in existence. 
We ‘have clipped, extracted, preserved business data from thousands of different 


books, correspondence courses, from 
is data we have boiled down, classified, 


arranged and indexed into one complete business Britannica. 


advertising, salesmans| 
anc yeupesia isa condenention 
with one de 

—from the purchase of raw materials to the sale of the fin- 
ished product—from advertising and selling to credits and 
collections. 


hip, Saptqece letter writing and other 
of them all. It deais not merely 
one department of basiness, but with alt 


man under ordinary Basiness 
a ure 





t 

in a lifetime one hundredth t Men. 

of the business in- erre=- 
ormation these books con vertising 
tain. Where the ae ercha nts, 
business man sees one arti ers—imen in 
cle, one book, our in all posi- 
twenty-seven experts, with will find the Encycilo- 
every convenience at —— usiness guide, a 
dis I, have [8 cli egal adviser, a handy dic- 
and edited a = tionary busi. 
this uaited a hand More- crammed full of helps, sug 
over these experts te analyeed gestions and id t 


»ndence schools 
worth of busi- 


learned they condensed 


blished in The Busi- ings on business topics of 

ness Man’s an ila. such men as Andrew Carne 
oan y im- wi Ae Armour, Mar- 
shall Field, John D. Rocke- 

feller, ssel) Sage, Alex- 


maker. and dozens of other 
captains of industry, No 
matier what your vacation, 
you need this jopedia 
im your office, on your desk, 
or in your library. 


The way to get these two volumes absolutely free is through 


SYSTEM 


THE BUSINESS MAGAZINE 


System is essential to business success. And so is SYSTEM the 
It tells every month all the new business tricks that save 
time—all the little office wrinkles that 


more pages of indis- 


It will 


@ great deal more 
alert man with his 


“We would not have 





—patent omy Buanows Bros. Co.: “A single oxgpetion oftentimes Departments 
—copynig aws saves us more than the cost of a year's sucscription. Sales F 
—business abbreviations Send $2.00 today while you have it in mind. Building a - aoe 
nal Gieaks toninn We will send you a substantially bound set of _—_— Advertising 
. . the Business Man's Encyclopedia-in two vol- ree 
umes—all transportation charges  euily propald. Organi @ Factory 
If You Want to Know ana will enter your name for a full year’s su Baggen J 
scription to & 
Anything About Write your name on the m oftbisadver- Talks to Salesmen 
Business ; tisement — tear out— mail t with a two Systems in Banking 
Consult this Encyclopedia. dollar System in Shipping _ 
It contains complete spe- SPECIA L.—Include —* extra and we wae Systems for the Retailer 
send the two volumes bound in Real Estate and Insurance 


0 in 


cific information. on a  fum. Better still, include $1.00 extra ($3 Ta: tins, Peiiations 
thousand and one different neat artis crocus ahd gid ths ccc” Shon that Save 
subjects—a carefully in- or gy * 
dexed for INSTANT ree THE SYSTEM COMPANY Biowaphe Seough Syetem 
ference. New York Desk 30, CHICAGO by 





and I will shi 
the best range 
and 


fort 
l+-gal 


money. 


them giving sa 
testimonials. 





>¢ Cc. 2. 
this fine Willard 


and leave the verdict to you. 
if you are satisfied in every way, p»y Agent $14. ane freight 
‘ou become the possessor of the 


lon reservoir; 
vice 30x ins. Guaranteed to reach you in 
Shipping weight, 400 


JUST SEND ME ONE DOLLAR 


—_ station in the U. . 
“A one cen say they 

tt} will turnish the quidenss 
After you examine this range. 

range in the eigot, 

The range has six 8inch lids; 18-inch oven; 

large warming cl set; top cooking ser- 

rfect order. 

Thousands in use and every one of 

te Write for full description and 


D. to an 
iteel Reng 
in the —_ 


WM. G. WILLARD 


No. 18 WILLARD BUILDING 
316-220 CHESTN U' 


BULLDIEG ST. LOUIS, MO. 





Motion Picture 


MACHINES and FILMS 
STEREOPTICONS and SLIDES 
For Public Entertainments, in 


Theatres, Halls, Show Tents, etc. 
Catalogue No. 9 Free 


KLBINE OPTICAL CO., 52 State St., Chicago, Ill. 


WUD wa 
WEED'S TIRE GRIPS 


Positively Stops Slipping or kidding 
They Make Bad Reads Geod 
Send for Booklet “8” 

WEED CHAIN TIRE GRIP COMPANY 
28 Moore St., New York City 

+ 

















PORTABLE CONCRETE 
Block Machine 
an joo profita- 
Blocks cents to make, sell 
ir a ole outfit 
and Portland cement 
on trial. — 
THE PETTYJOHN CO. 














Ambitious you etl can start 
business, 
may can make 
water 
only materials 
Sent 
616 N. 6th St., Terre Haute, Ind. 











Are You In On This Combination ? 


It’s organized on the square with an extra cen- 
ter head equipment. It's 
a real Carpenter’s Combi- 
nation Square. Weli made, 
well finished. and will 


test tor ac 
curacy. It is indispensa- 
ble for the carpenter's kit. Send for catalogue. 


GOODELL-PRATT COMPANY Greenfield, Mass. 


The Most Modern Marine Motor 
Sat ee 


Sette Meter. “re vibration, 
See.” Glees peers Pordoch ws’ 
oe 
VAN AUKEN-CLEVAUC CO. 
Yonkers, W.Y., U.S.A. 


THE FACTORY 
tv -. Ry 3 *itted 
Baer pon of $3.00 


Examine Carefally 
and if found to be A-1in 








DIRECT FROM 


is’ made 
f 
Ale sejert 48 in- 
and is 


Dyin 
ta 4. 
“og closing ies eothins to 

heretotore =! less ayes 
Dee Sole Si, $T. Louis 

















OCTOBER 7, 1905. 


Scientific American 














BUILD R OWNBOAN 


By the gong: System 


It w bigee sae a oe 1% cut 
Patient way 3 yeu rat 2 
ee Pater 

aiee oe profi t an 
All you need is the battorna, cost 


ing from 
$2.5) up, and materials mages zee 
cools are common in every h ,. 


ras of over forty styles and a 
tenathe trom 2 to otal 


o Brooke 
size. “Brinted cor pat — ,, 74 over? 
etailed instruc- 
tions ead wo pastene ‘ Ow - 
xo oft ahs tea. bili of 
) red and how to ocumei. 
Over six eeoaaed onetenss eopontely 

built boats by the Brooks Syst f fre 
Fift cent. of them have b baat thetr 
Many bave | ee bem- 

selves in boat 


Catalogue o iculars one. ‘or & 
fefor rmat for lowe contatnine vata o 
info! fou 

Bey ot 





y 
secon —_ 





erns are expressed, 
charges prepaid C. %. ‘toallow examination. 
BROOKS BOAT MFG. CO. 
Crigfentnng ot Oe Pattern System 


409 Ship St., Bay City. Mich., U.S.A. 























Fy Magical Apparatus. 


Grand Book Catalogue. Over 700 engravings 
%c. Parlor Tricks Catalogue, free. 
MARTINKA & CO., Mfrs., 498 Sixth Ave., New York. 





Cine, ioe Py yoo 


Tolegraphy Seu 











OPPER ! PE 
vy sroatent acovery ye toany duares 
new inven’ 
of hardness. “EERGER. Bianawer 
Metropolitan Building, Newark, N. J. 





Collars and cuffs, linen, Corliss, Coon & Co. 46,596 
Cords, braided, Silver Lake Co..........+4: 46,53 
Corsets, Chas. A. Stevens & Bre 
Cotton dress goods, John Pullman 
Cotton piece goods, L. Dinkenspiel & Son 
Crape, Pacific Milis 
Crochet quilts, Union Manufacturing Co., 
46, 





538, 46,651 
| Embroideries and lacés, John Pullman & Co. 46,623 
Fillers, Tripod Paint Co 7 
Flour, Boston brown bread, Mayflower Mills. 46,576 
Flour, wheat, J. C. Smith & Wallace Co... 


Fullers’ earth, L. A, Salomon & Bre....... 46,578 
Hair tonic, M. J. Frazier.................- 46,614 
Hair tonic, F. W. Newmann................ 6, 
Mats and caps, Dunlap & Co............... 46,02 
Heddles, mons Loom Harness Co........ 46,513 
Horse blankets, L. C. Chase & Co.......... 46,589 
Ink, writing, Thaddeus Davids Co.......... 46,640 
Knitted underwear for ladies, men, and 
children, Utica Knitting Co............ 46,652 
Knives and razors, pocket, Neumeyer & 
SE. Ne KebL ess seuKonecdecteced 46,520, 46, 521 


Laxatives, Foster-Milburn Co. 

Lead. white, Trired Paint Co....... 

——" Japanned and waxed, H. 
stein 


Ledgers and loose 
Tengwall File & Ledger Co. of 


46, 655 


leaf binders, loose leaf, 
 » ee 


Lime, hydrated, Houston Brothers Co...... 46,557 
Liniment Bs liquid for external application, 

Dr. SRE CORK. c:o0-anee sagas ean 6,549 
hetuteating "he axles of vehicles, prepara- 

tion in paste form for, L. C. Sammis.. 46,633 
Malt extract, non-intoxicating, Independent 

WOME AOU cn cercrtccccccosuppiesene 46, = 


Measuring tapes, Lufkin Rule Co......-.... 
Metal polishing compound, W. G. Day..... saort 


Milk, evaporated cream, and canned milk, 


condensed, St. Charles Condensing Co... 46,638 
Mucilage and mucilaginous fluids or pastes, 
Thaddeus Davids Co. .......-...sse000+ 40,579 


Mustard and pepper, Consumers Supply Co. 46,594 
Mustard and spices, Sherman Brothers & Co. 46,636 
austere, prepared, Francis H. Leggett & 


éeGoviees nb tantsagseekbasesete 7, 46,410 
EL Da weekly, B. W. Dinamore....... , 604 
Ol, manufactured substitute for cod liver, 
Danbury Pharmacal Co. .........-...+. 641 
Oils, illuminating, Wilburine Of1 Works.... 40654 
Organs, reed, Cable Company........ 46,571, 46.579 
Patnt, B. H. Goddin 2.00. ccscsccccscccsess 5 
Paint, mixed liquid, American Standard 
errr a4 
Paints, powdered, W. H. Kemp Co...... 46,550 
Paper, waxed aod moisture proof, J. M. 
PD 6 0 2 60h 1460 64.000 see esad ségnene 6,653 
Perfumery, toilet waters, extracts, and 
cologne, D. R. Bradley & Son.......... 46,587 
Perfumes, 8. H. Smith. avs tae y 
Petticoats, Dielhenn Manufacturing Co...... 46,647 
Piano players and self playing pianos, auto- 
Sete, CORED GOs sa cscsrccavcikereenduse 46.570 





Pianos, Ellington Piano Co. 
loner ‘on tablets, cathartic, ’ Foster-Milburn 
waite tok cailvates. tides tee Gs... 
Plows one parts thereof, Oliver Chitted Plow” 


r 

Taltivahoss, and harrows, 

Co. 

Puzzles, as a. Hutchinson oe 

Remedy, zh, C. Aughinbaugh 

Remedy" for children’ 8 diseases, Anglo Amer- 
ru 





O46 

Remedy for Bal Wadder, and rheumatic 
oubles, E. W. Hall .........-eeseees 46.644 
Ribb ins, silk, W. Openhym & Sons......... 46,630 

eer felt and paper, J & W. Bird 
WO hilo 40043 b de coeds nods bo04600658eue 508 

Sees. wrenches, adjustable, Coes Wrench 
SAGAS £00k nbd 60 000 c8d566 ue td 46d teats 6.548 
Sheeting, Minot, Hooper & (Co...........-- 16,626 


Shells and earineaes, shot, Wincbester Re- 
peating Arms Co. . 46,541 

Shirts, outer and dress, Earl & Wilson, 
46.008, 46.004 
> fe 


Kendall Manufac tering DB. ss coe<ce anes 
sin, 28508 | cena 


Snap. 
Seap, William Waltke & 
. Kendall Ae > a 





Francis H. Leggett & Co.... 
Stains, fillers, and varnishes, J. F. Sones 





Experimental & Model Work 


Oir. & & advice free. Wm.Gardam & Son 46-5 Rose 8t.. NY | 





Grasd Rapids School of Mechanical Drawing | 85 rup, 


661, 362, 4%. 2ouseman Ballding, Grand Pa: :c0, Mich. 


instructions by mail in Mechanical Draw‘ng, Naval or Marine — G. 


Architecture, Soat Designing and Landscape Gardening. 
SEND F R OUR CATALOG OF FULL INFORMATION 








teengwrdsiz 
Perhaps the Largest and Best-Equ.pped LINOTYPE JOB- 
OFFICE in the World for Books, Magazines, News- 
papers in All Languages. Gylinder and WEB PRESSWORK. 
LANGUAGES PRINTING COMPANY 
Languages Building, 15 West 28th St., New York 


ge" 1A x paden MaNCPACTURERS? PRICES, 





of examination. Send for 
Tentes anal Emporium, 23 ata. tines 





Are B,..1 potgrenes in Patenrs, Model or Experimental 


WHAT WE — 00—How WE DO IT 


KNIOKERBOCKER 3 MAC WINE. > yoe™ Ine., 
2 Jones Street, ork. 


AGENTS REAP QUICK HARVEST 





Wty ieee 
pies and terme PREM 


CHAS. J. FORD, 225 Senior Building, Holyoke, Masa, 








A pandeouety 
culation o 
; four 





PRIMER CA cis ccccccccesbtsneundosnseous 46.516 
Staines or - Pett aes roy 4 46,525 
Stoves an ranges, nehor ove & 

ee SOB: 520s bandon sd saueetaneoateas 46,502 
Stoves, furnaces, and parts of stoves and 
furnaces, Charter Oak Stove and ave 

GR cb srcveccctciessucesassessed om to 46,500 
Stoves, ranges, .and heaters an parts 

thereof, ‘Continental Stove Co.......6+. 46,510 
Stoves. ranges, heaters, and parts thereof, 

Pittsburg Stove and Range Co......... 46,565 
Stoves. ranges, heaters, gas burners, hot 

plater, and parts thereof, Pittsburg 
Stove at —— - eee ase ‘a testes 46, 
Syrup» on molasses. rancis e 
OE Geach ree erdeeeacal met .. 46,011 
‘able, New York Glucose Co. .46,561, e338 

Tea, Consumers Supply Co. ....---+-e+e-eeee 
Tea, Francis H. Leggett & Co.....-+.+++++> 46.613 
B. a Ba bance 38 eae es 528 

ires, Cocnnyt 2 vehicle. oodyear re and 

a Gs cad bbeswen te = aveus 46.530 to 46,533 

Tires. solid and pneumatic, and india rub- 

ber cover bandages. repair sheets, 


lasters, and tires, 
india rubber, Continental Caoutchoue Co, 46,595 
Tonic, E. E. Sutherland Medicine Co...... 46.648 
Underskirts, Jackson Skirt and Novelty Co. 46,@22 

ee | japans, ofl finish, and bronsing 
iquid, Mayer & le 9 SeCetsvdsve 46,556 
Ors, Dowman jer 
Veuttat OA ccvconcdscddsdchddoteuseceseses 46.512 
Washboards, American Washboard Co......- 46,569 

Watches, watchcases and watch move- 
ments, Philadelphia Ds wa Case Co. 











Whisky, £. Adler 
isky. 1. Pn peak a cacae ‘ 
Whisky, J. H. Bean «» 46,585 
Whisky, 8 & 8. H. Freiberg.....--+--+-+- 46,615 
Whisky, Henry Kroger & CO.....--+---++55 46,618 
Whissy, John Ellwanger Co. ..--.--+s--0+5 46,650 
Wines, sparkling om distilled, T. Marin- 
Gale & GO. occ s ce cccccccccvescsccncvcss 46,@24 
Wire netting, Gilbert & Bennett ,)<anufac- 
COPE CO. occ ccc cceccccccrcsserssccsse 529 
Woodworking machines, cutter and mateher 
heads used in, Samuel J. Shimer & 
MM ccwcess seseres aoa ete sodesscees 634 
w I. beth scoured § an¢ n e grea 
pelea. H. Schmidt éovanetnen 46,635 
Yeast powder, Sherman Brothers & Co..... 46,568 
LABELS 
*“Daint Nall pp 1.” for nall powder, 
wah Relay Pp ae Bienes jg, 1284 
2, N mt ‘Om, " for massage cream, 
ret ee Stirs as % saabebiee _.., 12,886 
“Prid . “Nteldavilie Smoking Tobaceo,’’ for 
amnoking tobacco, R. Harris & Bro..... 12,383 
‘Taka Laxa.”’ for medicine, El Zernac Co. 12,382 
“Warbler Whiskey,”’ for whisky, H. L. 
Griesedieck stilling OO. cae vecdwaveccae 12,381 
PRINTS. 
“White House Shoes,’ for shoes, Brown yo 


Shoe Co. 





A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will. be furnished from 
this office for 10 cents, provided the name and 
number of the tent desired and the date he 
given. Address Munn & Co., 361 Broadway, New 


York. 
patents may now be obtained by the in- 
ventors for any of the inventions named in the aa 
going . - For terms and further parti 
uan 


& Co., 361 Broadway, New Yon 


: = Agents Wanted 








in every railway shop to 
solicit subscriptions for the 


Railway Master Mechanic 


ONE DOLLAR A YEAR 
LIBERAL COMMISSION TO AGENTS 
o+ee ADDRESS - 
Railway Master Mechanic es 
Security Building Vanderbilt Building 


CHICAGO NEW YORK 





BE YOUR | 


FACTORY 








» OoV ee 
soqusalen 


gore eth 8 


MODELS ‘ ion nate AL WORK. 


rankiort Street. New a 


Gols ee 















HARDERFOLD FABRIC CO. 
163 River Street, Troy, N.Y. 
Send for catalogue 


(tt 





THE CITY OF NEW YORK 
Department of Street Cleaning 


New York, September 2, 1%. 
Centract fer the Final Disposition of Garbage 
in the Bereugh of Manhattan, for Five 
(5) Years, from August 1, 1906, 


Bids for the above contract will be received at (be 
Main Office of the Denertment of Street Cleaning, 
Nos, 13-21 Park Row (14th floor), Borough of Manhattan, 
until 12 o'clock, noon, Monday, November 6, 1005. 

For further information as to the nature of the 
work and the manner and requirement of the bids, 

bidders should call upon the Commissioner of Street 





BALLOONS $i Wlatoc tis"? 
Send for monthly 


CALIFORNIA ae M. Wooster, 8. Francisco, 
Hannibal, Mo. 


DRYING MACHINES, “uia%2 


1 and ballt to 
oP Maren ME, fim sori, 


Bl., Coleago, Tl, 


RUBBER. 


PARKER, STEARNS & SUTTON, 228.229 South S Now Yer 


ng on a ee Pale 


SERRE, (AtEm 








8. BR. WORRELL 











i argh) be nig — 

















an ee RS.—Our i hecaid a } 


soe he sare 


endl ta for posta 


ith 8t., Philadelphia, Ps. | 


mes ss 

















Cleaning, and should also read the advertisement of 
said cont now app ing in the (ity Record.” 
JOHN McG. WOODBURY 
Commissioner of Street Cleaning 
Learn bi and 
« Ne. n 











MASON'S w8_NEW_PAT. WHIP HOIBT HOISTS 


oo ere eee ee 





"kas 


WEEKLY 


Fiftleth Anniversary 


of America’s Oldest and 


Best 


Illustrated Paper 


Established December 14, 1855 








16,564 | 
:. 46,517 
- 46,582 


E first number of LEsLIn’s WEEKLY was published December 
14, 1855, by the late Frank Leslie, and it is the intention of 


the publishers to fittingly 


celebrate the Halj/-Century Mark 


by a handsome double number, combining the 
Christmas and Semi-Centennial Numbers 


in one issue, under the date of December 14, 1905. 
It is a matter of great pride to the publishers that Lesiiz’s. WEEKLY 
—the pioneer of illustrated journalism—is to-day more prosperous than 


at any time since its foundation, and 


is recognized by the entire world as 


the most progressive and 4es/ illustrated newspaper published. 
We earnestly request the co-operation of our friends to make our 


Semi-Centennial number the best ever published. 
We can recommend this number te 
Copy should be in our hands by November 15th at the 


that will be kept for many years. 
all advertisers. 
latest. We want you represented. 





It will bean issue 








WILLIAM L. 


MILLER, Advertising Manager 


225 Fourth Avenue, New York 


Western Representative 
CHAS. B, NICHOLS 
1313 Hartford Building 





Chicago 


The —/ LESLIE publication 


Eastern Representative 
J. FRANK STONE 
25 Journal Building 

Boston 








- DONTT BUY GASOLINE EN 


UNTIL VOU INVESTIGATE « 
— MASTER Redh tener ma 8 
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$71.00..." 


Art Education 


The offer already accepted 
a i 
vad ust a min to re 
dyer ht” §=6 what we offer at this ua- 

heard-of price and then send Tor it. 


Splendidiy ‘Wustrated. Thorough, pracifeal, coimplete. By 
Chas Hope Provost, contributor to leading pubbeations and origin 
ator of conrespoo-dlence art Instruction, 






ConTENTS 


Teewwte— \ orking with pen, brush (ofl and watercolor), pastel, 
grease and conte crayon, lead penctl, carbon genct!, scratch paper, 
Also the various 


chalk plate, Hen Day machine, sliver print work 
+ fleota used by artista, including quick and siow lines, English 
and American styles of treating mg-exg lines, hooked lines, gia 
lines, dowble crams hatohing, stippling, spatier work, ete ash 


drawing, Drawings. ‘Tracing and copying photo. 
raphe, What to use, including papers, camvases, and 

Tose and hew to handle them. Drawing from 
nature, includ! landscape, flowers, animals, figures, portraits, 


table sh wing comparative 


foot, leg, arma, etc. Coton—primary and secondary ovlors, ete., 
explained, How to mix different shades, ete. Anvearic Anatomy 
Bee tenes amd tnuscles aa —_— to pietorial w Ie 
vrmnan, block, old English, and Script 
historic, and geometric ornament 
ornamental competition, pletorial 

Jor arrangement and balance), 
non ting 


nating. 

pentary, 
Conventhnaliaation of flower 
composition (including form ac 











fashion work aricatoring . Pactst. Exrexmssinon— 
Sorrow, joy, anger, frar mtempt, langbter Aerial acd linear 
perapective. Bestvess Derarce—How to sell pictores, how to get 
& position as an srtist, prices and salaries paid, lists of names of 


others who boy work, how to pach pictures to 


blishers and 
: Explanations of various engraving am@ 


mail or express, ete 
active procemmes 
™ How to Illustrate” sent prepaid to any address In the world for 
61.00. (Amp, Covers.) 


A more handsomely bound etition in cloth covers, ¢!.%) prepaid, 
Realt today, ss this offer may be withdrawn at any time, oF 
send vo. stamp for book!et, 


BROWN PUBLISHING CO. 
1617 Flatiron Building. New York 















New York 
Belting & Packing Co. Ld. 
Manufacturers of high grade Rubber 
Belting, Diaphragms, Dredging Sleeves, 
Emery Wheels; Air Brake, Steam, 
Suction and Garden Hose, etc., Mats, 
Matting, Interlocking Rubber Tiling. 
Also manufacturers of moulded and 
special rubber goods of every description. 
Write for catalogue. 


91-93 Chambers St., New York 
To INVESTIGATE 


Site 





Er mechantea!ly correct 
TRYEA, invariably & 
wohane. ue 


w& eas 
"Sdhavons the ronsem. 








Gaseline, Gas, Kerosene. 
Send fo¥ Catalogue. 
State Pewer Needs. 
CHARTER GAS ENGINE CO,, Box 148, STERLING, ILL. 











The Polix A, B, Dans Duplicator Co., Dans Bldg, 111 John 8t, New York 





CRUDE ASBESTOS 


OT FROM MINES 
PREPARED R. H. MARTIN, 


BRE | oFFice, ST.PAUL BUILDING 

























MANUFACTURERS 


ROCHESTER, N.Y. 
new yors enroaeo 


























the slightest. 


especially hard wood, it is invaluable. 
the polish, but adds to the lustre. 


send you a sample can free. 
to export orders. - 


purely vegetable oil soap, containing no lye, but 
cleaning by the penetrating nature of its oils. 
Good for engineers, electricians, chemists, etc. 
It thoroughly removes all stains, such as rust, grease and 
oil, either from the hands or clothing, without injuring in 
Also unsurpassed as a Drilling Soap. Has 
no equal for automobiles. For cleaning floors and walls, 
Does not injure 
If your dealer does 
not keep it, send us his name and address and we will 
Special attention given 












HOFFHEIMER SOAP COMPANY 


Eastern Office, No. 1 Madison Square, NEW YORK 
Renshaw Building, PITTSBURG, PA. 











169 E. JACKSON 
BOULEVARD 


CHICAGO 








Jackson's Series 5-step Cent itugal Pump 





Capacity 
for bydra 
wore, See Scientific A 


The Modern Machines 


Here are two of the most usefal and indi 


Largest High Head 
Centrifugal Pump 
in the World 


000 gallons per minute. Total lift 550 feet used 
icing on one of the largest 
merican, 


for Me hanics 


placer mines in the 
August 19, 1905, Catalog No.20. 


Byron Jackson Machine Works, San Francisco, Cal., U.S. A. 








the left shows the best Bench 
Drills from smallest size up to 5-16 inch. 
hole and ts count erbalan 1 ¢ 

t work, 


that we manufacture. 
al) mechanic's lines. _ Send for catalogues B-15, 


Drill ever constracted for sensitrve work. 
Spindie has Morse No. 
by coil spring around feed le 

y true The Twentieth Centu 
see cut on right, is one of many different styles and sizes 6 
We have them to ran oy Sot or belt power, 


THE W.W. OLIVER MPG. CO., 1482 Niagara St., Buffalo, N.Y. 


e cut on 
1 taper 














builder 
about a roof : 

lst. That tin makes the best roof. 
2d. That ‘‘ Taylor Old Style’’ is 
the best tin. 

A lle book on the roofing question, called 
“A Guide to Good Roofs,"’ will convince you of 
these two facts, and this conviction will probably 
gave you many dollars and much disappoiniment. 
It is sent free on request. 


N. 





Every present or prospective home 
should know 


4 G. 


Philadelphia 








h 


like a cigar. 





two things 





Dept. 22, 








Smoke the BARGER 


wnalety obs 


This is a novel but very practical idea. 

Just fill the Porcelain container or cup with 
tobacco, and light, close the pipe and you 
can smoke comfortably while 


ing or automob ainst the 
4. iling agains wind at 


moke without risk among the most inflam- 
mable material. 
Container, being unglazed, absorbs the nic- 
otine. To jer Sales F cup in fire 
The Barger Pipe 
with sportsmen. farmers, trainmen, workers 
in offices, workshops and factories. Looks 
Convenient, safe, cleanly and 
St costs 5Oc postpaid, inci 
© container. 
Sold by best dealers everywhere. 
THE BARGER SAFETY 










riding, driv- 


isa prime favorite 


juding extra 


PIPE CO. 
Hopedale, Ml. 























FATLOS., 


COMPANY 
RSTABLISHED 1810 









¢ Forms, A 
rier. High! reegummntod 
or, sic “2 a 
fashion. crite photo iltus- 
ted testimoniala, 
Gale enter plain letter seal. 
The Alison Co.. Dept. A4, 
BUFFALA, N. Y. 


STRAICHT LECS 















by 
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Instant power control and 
direct power transmission 


These are two points that make 
the Rambler the car you ought 
to buy. 

The hand you place on the 
Rambler steering wheel controls 
both the speed and the direction 
of the car. You regulate the sup- 
ply of carbureted air for the engine, 
a simple pressure of the finger. 
he Rambler chain transmission 
applies every ounce of pewer the 


engine generates direct 
to the rear axle. 


all kinds of weather. 


the different models. 


Surrey, T. 
$1 


200.00, Top, $100.00 extra. 


Main Office and Factory, 


Branches: 
Boston, 145 Columbus Ave. 





Instant control, no loss of power and mechanical simplicity 
throughout, fit the Rambler for driving over country roads in 


Write for the Rambler catalogue illustrating and describing 


One, illustrated a complete with lamps, tools, etc., 
ra. “Other models $650.00 to 6300000, 


Thos. B. Jeffery @ Co. 
Kenosha, Wis., U. S. A. 


Pulledciokin Sat Mibrced a. New Fan ee 
Mallweahes’ 457-480 Becaderay. ‘Agencies in other leading cities. 























































See Your Hair Grow 


GRAHAM’S 







and when you hw 


SOLD UNDER BANK GUARANTES, 
Booklet on request. 

Vacmm Cap-Appliance Co 

Buite 910 Downing Bidg. 

NEW YORK 
CITY 








The Way to be a Thinker 


is to getin touch with thinkers. All the world’s 
are —-£ by oe — have genet 

r energy with tne spice of origina’ nm 
originality means the habit of clear oat heen 
thinking. Even the best of us have a tendency to 
fall into mental ruts, to go plodding on year after 
ear, in the same track, to do things without know- 

ng precisely why. The “> keep alive, the wa 

to be original, the way to a success, is to tal 
with brainy —— and to read books that make 

you think, That’s the reason 


The New Science Library 


is a cure for mental paralysis. It contains the best 
work Darwin, —— Spencer, dail and 
great leaders of modern thought. It will tell you 
what the famous Darwinian theory is; the 
planets ro weighed and oe motions charted; what 














; i @ 

and enjoyed, for it is in @ clear 
and interesting style- not abstruse or technical. 
The work coments of sixteen superb volumes, hand- 
somely printed and bound. 


84-Page Book FREE 


If you mail us the coupon below at once, we will 
send full information about the New Science Library, 
and how you may get it at half price and on the In- 
dividual Payment Plan, by means of which you can 
——- the payments to suit yourself. 

At the same time we will send a copy of our 
handsome S¢-page book, “Some Wonders of . Sci- 
ence.” This book, containing articles by Huxley, 
Tylor, Proctor and Ray Stannard Baker, is so bright 
and interesting that you will read it from cover to 
cover, and when you have read it you will wonder 

ow ever could have thought science dry and 

py is beautifully illustrated and 

printed. As long as the edition lasts, we will ex- 

change a copy of it for the coupon printed at the 
bottom of this advertisement. 


Public Opinion 
40-60 B. 23d Street New York 





Sci. Am. 10-7 EXCHANGE COUPON 

Good for one complimentary copy of “Some 
Wonders of Science,” if mailed at once to Public 
Opinion, 44-60 East 23d Street, New York, 


BIAMB. .... .cccccccscessces eocccceccedsccecccoscces 
STRERT.......... Sabacséebioedsiass-eseueas eee 
CITY AND STATE ETITTT TTT Tt TTT ete . 


We will send, at the same time, full particu- 
lars of our New Science Library and our Intro- 
ductory Half-Price Offer. 
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See How Easy It Is 
to clean af: or 2 a” 
Hands. Saves 40% 






















es 








gy 


Mee 


z FP aa 
Nn site Re a 


ahs 


Peo. Oe 
wee 



























